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I n s e c t i c id a l  orgsnopfeeephates Com su ch  an 

in te g r a l  p a r t  o f  modem crop  p r o te c t io n ,  bhab i t  i s  

p r a c t i c a l l y  in c o n c e iv a b le  bo So w ith o u t them. Th© 

p o p u la r i ty  and v e r s a t i l i t y  o f  thee© compounds a s  

i n s e c t i c id e s  d u r in g  th e  p a s t  two decades have 

in s p i re d  o rg a n ic  chem is ts  to  eyn b h es ise  more and 

v a r ie d  types o f  t h i s  cl a s s  o f  chem icals, f h ia  

dedicubed endeavour has le d  to  th e  d isc o v e ry  o f  many 

compounds w ith  v a ry in g  p r o p e r t ie s  and com binations o f  

p ro p e r tie s*

fh© c r e d i t  o f  dove! op ing  organosphospha \ i c  

p e s t ic id e s  i s  en b ir e ly  bhat o f  Dr. Gerhard S eh rad ar 

and h is  a s s o c ia te s  in  Germany. S r. S eh radar d isco v ered  

th a t  i n s e c t i c id a l  p r o p e r t ie s  could  always be expected  

f o r  compounds w ith  th e  g e n e ra l fo rm u la ,

0 (S)
H-_ II

1 ^  l?-”a c y ln
Ea ^

where and Bg sto o d  f o r  a lk y l r a d ic a ls  and * ec y l* 

denoted  th e  r a d ic a l  o f  an in o rg a n ic  o r  o rg a n ic  a c id .



£© have e f f e c t iv e  In s e e tic i t i© !  p r o p e r ty ,  th e  compound 

sh o u ld  have b e s id e s  a  d o u b ly  bound oxygen o r  s u lp h u r  

atom , two id e n t i c a l  o r  d i f f e r e n t  phosphorus bound 

r a d i c a l s  and th e  r a d ic a l  sr o f  a n  in o rg a n ic  o r  o r g m ic  

a c id ,  f i l l s  f in d in g  paved th e  way f o r  th e  developm ent 

o f  i n a e c t i c i d a l l y  a c t iv e  phosphorus compounds, a  f i e l d  

t h a t  had h a rd ly  been  ex p lo red  b e fo re .  In  th e  f i r s t  

few y e a r s ,  m l a r g e  number o f  compounds o f  a s to n is h in g ly  

h ig h  i n s e c t i c i d a l  a c t i v i t y  and mammalian to x i c i t y  were 

p roduced , She su b se q u en t e f f o r t  were aimed a t  

s e p a r a t in g  th e  i n s e c t i c i d a l  a c t i v i t y  from h ig h  

m e sa a lisn  t o x i c i t y  and to  p roduce su ch  eu b s fe n ce s  w hich 

p o sse sse d  u s e fu l  i n s e c t i c i d a l  p r o p e r t ie s  end cou ld  be 

a p p l ie d  w ith o u t any h aaard a  to  human b e in g s . C onsequently  

a  l a r g e  rang© o f  chemical® w ith  i n s e c t i c i d a l ,  

nems to o l  d a l .  fu n g ic id a l  and weed k i l l i n g  p r o p e r t ie s  

were ayn th e a ia e d .

A le n d  mark in  t h i s  v e n tu re ,  was th e  d is c o v e ry  

o f  p a ra tM o a  ( S .605) by Dr. S ch rad e r  in  1944, w hich 

soon g a ined  a  p r id e  o f  c ln e e  among in s e c t i c id e s .  The 

m o lecu le  o f  c a r e th io n  was m o d ified  l a  d i f f e r e n t  ways 

by  S ch red a r end o th e r  r e s e a rc h  w orkers in  many o th e r  

l a b o r a to r i e s ,  w ith  th e  o b je c t  o f  r e l a t i n g  s t r u c t u r e



w ith  a o t l v l t y  o f  t h i s  group a t compounds. " 0 ,9 -  

d i  e th y l-  thionophospho r  i  © a c id -0  ( q u in o x a ly l- (  2) ) -  

e s te r *  i s  a  now chem ical sy n th e s iz e d  In  t h i s  fam ily  

o f  in s e c t ic id e s .  I t  i s  a t  p re s e n t  d es ig n a ted  u n d er 

the code name "Ssndoz I n s e c t ic id e  6538".

$he te c h n ic a l  m a te r ia l  o f  t h i s  in s e c t i c id e  

i s  a  c o lo u r le s s  ei^rsta lin©  s o l i d ,  s l i g h t l y  s o lu b le  

in  w ater (22  r a g A itr e  a t  2G°C), w ell so lu b le  i n  

organ  j a mol v e n ts  l i k e  m ethyl ©ad e th y l a lc o h o l,  e th y l 

e th e r ,  a c e to n e , k e to n es and a ro m a tic  hydrocarbons 

and S IL gh tly  s o lu b le  in  petro leum  efcher. fh e  a c u te  

o r a l  mammalian lo x ic i ty ,  in  t^rm s o f  l .B ,  50, i s  

re p o r te d  to  be app rox im ate ly  30-40 mg/kg in  w hite  

r a t s ,  w h ile  th i s  v a lu e  o f  p a ra i^ io n  i s  3 to  6 mg/kg. 

fh e  a c u te  derm al t o x i c i t y  o f  th e  m a te r ia l ,  in  farms 

o f  L.B. 50 , i s  r e p o r te d  to be 300-400 mg/kg i n  

w h ite  m to .

She o b je c t  o f  th e  p re s e n t  s tu d ie s  i s  to  

d© fcermine toe in s e c t ic id a l  e f f e c t iv e n e s s  o f  t i n s  

new ehew ie^l a g a in s t  th e  u su a l common in s e c t  pes to 

o f  th e  re g io n  end i t s  p e r s is te n c e  on p la n t  s u r fa c e .  

I n  these  s tu d a es r e l a t i v e  t o x i c i t y  o f  t h i s  chem ical

i'S /̂ELLÂ NI y
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to  tw elve a i f f  © rent in a e e t  peefes end i t s  r e l a t i v e  

re s id f te l t o x ic i ty  to  fo u r  s u e d e s  o f  crop pest©  have 

been a s c e r ta in e d  ta k in g  ©tbyl p s ra tM o n  a s  th e  s ta n d a rd  

and em ploying tb© b io a s sa y  te eb n iq n e .

k rev iew  o f  1 i te r a to r©  on tb e  b io a ssa y  o f  

orgsnopboepbns*ns In s e c tic id e s , ,  i s  a ls o  p resen  feed.



REVIEW OF LITERATURE



i r o n  o ?

Sh® e a r l i e s t  in s ta n c e  ©f b lo ao say  ap p ears  to  

be t h a t  o f  the d e te c t  ion  o f  r© ten© id s  by f a k ie  j t  a l  

C1930) u s in g  Efiagaranu® m msllie a n d a  ton m  t e s t  

in s e c t .  Much work lias been done i n  t*»ia l i n e  

su b se q u e n tly  u s in g  d i f f e r e n t  m ethods, f o r  v a r io u s  

purpose® | such  a® d e te rm in a tio n  o f  th e  amount o f  

in s e c t i c id e  on o r  i n  plant®  o r  eraisia! feiasuos, 

ie fe rs titia td o n  o f  th e  re s id u e s  o f  in s e c t !  d i e s  in 

plan t®  m& p la n t  product® , s c re e n in g  ©f chemical a 

fo r  fc '011* in se e fe ic id a l p ro p erties, de torm ina felon o f  

th e  r e l a t i v e  t o x i c i t y  o f  vario u s in se c tic id e ®  enti 

m easuring  th e  s a s e e n t iM M ty  ©f I n s e c t  population® .

A la r g e  volume o f  l i t e r a t u r e  lias a c cu sa l steel

©a th e  M o ® sa y  o f  in s e c t ic id e s  stid th e  p re s e n t 

rev iew  la  r e s t r i c t e d  to  f  cee  works m  th© s tu d y  o f  

th e  r e l a t i v e  t o x i c i t y  o f  orga&ophosphorus in s e c tic id e ®

and t h e i r  p e r s is te n c e  ©a p la n  6s.
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Bioagamy o f  re la t iv e  to x ic it y  o f  ogganopftoaphorttB

Inseetigifigg

Mege© and dalnas (1950) found tb a t 5 p er seat 

6mst o f 3677 (0,0, die&qrl 0~2-eJ&nre-4-nitwpBen3rX 

tMopBesmhat©} a t  25 IB per sera gave 74® 5 par cent 
M ortality of njpsolis e f  St© oqttmh Bag, Masa. t r i l l s  
©a cotton #i©y©ss paratMon mt the ©sp© r&te gave 
only 59*4 par eeat k i l l , t&ste ©onteining 1 par can Is 
3700 mereapto nethyl 0-0-M s ( 2-©M©po-
e th j l ) 63 ib i ©phosphate) f 3677 (050, fliatIiflo-2- 
©BJ orQ-^-nl tropheayl tMophosphatel, 3741 (S-c^bany! 
stetfcj# O^CMIietbyX 61 thiepfeiiptete) m& parathion 
gar© 9% 3® 95.2* 89 ani 94 per eeitt k i l l  o f &pM© 
goasTpli on <*©tt?m leaves. Daste containing 1 per 
©out o f 3677 (O^O-diethyl 0-8-oM! oTO-4-nltwpBon^l 
tM optesphste) and pem thion ©a cotton leaves gaw  
99 per cent k i l l  o f SeptariycflBS sp.

©nines jet %i (1950). observed th a t the order 
of decreasing to g lc ity  of the sospoani© againet 
Tetrsnychid ait*** and fettle jgoosypli on cotton were 
to tra  ©thyl pyrophosphate (£.S.l?.P* }5 Pavsthion, 
diethoaqr tfclepfcospfeoric aelfi e s te r  of 4-«©ttyl
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7-fegrflvoxy eoumsrin, & a ix tas1© ©X paEathioa m& i t s

methyl mmloga®, t e t r a  ethyl i i IMonopyropliosphat©,, 

E e m m te d  sen tsethy l tr ip  !i©ap!ia> fee OetaselhyX

pyrophoephereside (Sehr&dsn).

m& s&tp&thy (1353) obBerred th a t  in

the ©as© o f the adaite  ©f Qgyeago earns le e  tag , released 
os dry film s o f in sec t! old ©s in p e tr i  61 ahee» the DC 50 

o f  p sra th iea  was 0.0008215 per cen t, e s  g a i n s t  

0 .02680 pexs o sa t of p*»p® EEt nned as c land nr d. l a  ill© 

case of Sfe©i3&i&lo8li3fBii3 psffadobrasgl gee. d ire c tly  

spr&yeft tm aer th e  C o tte r 's  te s e ?  the 10.50 o f  pax a th Io n  

?,sa 0.000J76 p er ©ant, fM le  th a t ©f p~p* X*3Jf was 

0.01644 pox* ©ent.

Sml sis eli a3, (1356) in  t e s t s  on the eoa taet  

t o x ic i ty  o f  p sv a th lo n  m& U.IVf* cn vlrnt eare»i1 i*„ 

Coaotyaohelag nenuphar (H but) showed th a t  in  adu3Is 
wet feed w ith  water aa&pesk&ions n f th e  in sec tic id e® , the

Meiigat le th a l  e o u e e iitra  felons were 14 and 32 p a r ts  pox* 
m illion  reapeetlireXy, so a sa la s t  4000 p a rts  per 

m illio n  in  ess© of methoxyeMei?.

t o r i  os and Matesusseri (1956) in  te s ta  using 
a i« l t s  o f cucumber b ee tle , AcsiffCBa v i t ta ta  (F) end
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t per cent duet© of insecticide® ebsoived that after 
24 turns?® of contact* the mortality percentage© were 
100 for psrathion* 94 for £•?•&• (Q-ethyl 0-p-nitro- 
phenyl phosphonothioate), 80 for maiafHioa and 8t for 
f.P.B. (f©tre-n-propyldf tMon&te). la  the case of 
Biabortiea undedapanotata howarfli (Barber), tested 
ia  the same method* as^Lathloa gave 95 per coat kill* 
while other chemicala gave 100 pm* ceat k ill.

S trin g e r ( 1956) i a  M s 8 t id ie s  on the to x id tle ®  

o f  ©rganophoephorus componnd® to adult males o f  

Locaata m lgrato rla  a ig ra to re o id m. applied m acetone 

e o la tio n s  to p ic a lly  or m  in fe c tio n  in to  the body 

c a v ity  m  aqueous suspensions found “that paraoxan 

(iie tb y l-p -a itro p h e n y l phosphate) me s ig n if ic a n t ly  

more to x ic  than the r e s t ;  i t s  L.B .50 being 0 .4  m icro- 

gram and 0.3 mi urogram p er lo c u s t  fo r  e p i c a l  ^ p l i c a 

tio n  and in je c tio n  re s p e c tiv e ly , the L.B .50 fo r  

to p ic a l a p p lica tio n  f o r  other compounds were pam thion* 

1 to 1 .5  microgruat, O-p-nitsephenyl phosphorothios fee 

34.34 microgrem E»?.N. 2.24 miorogram and malathion 

28.74 iiicrogra® p er lo c u s t .

Gast o t a l  ( 1956) in la b o rato ry  te s ts  u sin g  

in s e c tic id e s  applied t o p ic a lly  to the s ix th  in s ta r



l a m ©  o f  B elie  thea aea (Boddie) and H eliothea 

v iresgene (W)g found th a t  L.D.SG value® m  isieyogyajs 

p e r  gra® body weight war© 4*8 f o r  both  speeiea foy 

a lte ll 0a-2046 ( di&etbyl-S-methoay earboayl- 1-nsethyX- 

v in y l,  phosphate),40 sad 54 foy Bayer 17147 <0,0- 

diaiatlyX S-{ 4-o2c©-ben2o Irla s iu e -S ’-sethyX) phosphors 

ditM o&t©), 30 and 60 foy Bayer £ .13/59 (dinefcbyi 2 ,2 , 

2-tyiebleyo-1-laydro^y e thy l pfeosphon&te) gu t 130 and 

160 foy m alstliien while Kaos® foy BSD® were 3000 and 
6500*

^radium e t  g l  (1956) found th a t  L. 0.50 values 

©£ p e ra th ien , ayetox, diaainon and rae lsth ioa , sprayed 

©a nyaphs o f  Broaioba s  tabb ing!. Gueae were respec

t iv e ly  36, 6, 3 and 0.169 tim es as m oh as th a t  o f  

p-p* DBf.

Pys^haa ©t (1957) in  ©todies on the r e la t iv e  

toxl e i ty  o f  sosm o rgan ic  in s e c t ic id e s  aprej, ©d on th e  

law s®  o f  B ip ro c tis  lu n a ta  ( fa th e r )  found the  1.0*50© 

to  be 0,05218 foy jHasincm and 0.81230 fey taaJathion, 

w hile th a t  o f  p-p* DBT was 0.4604. M szin ion  end 

aa la tb lo n  were thus 8 .9 and 0 .6 tim es m toxt© as 
p-p* PPf. In  s tu d ie s  b*ased on the  dry  film  tech n ic , 

the  1 .0 .5 0  value®, were found to  be 0.03645 foy
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Masi&en end 1*04200 fo r  a a is th io n , wMl© th a t  o f 

p~p* weft 0*23730. fdaslaea aa i ssJatM oa wore 
ftamfi to  be 8.2  time® an i 0.3 time® as tox ie m 
p~p* 33B9E.

?r&$!is» ©t sL (19575 s &» th e ir  fa r th e r  stu d ies 

©a the r e la t iv e  tojstieity o f  ©rgano-phosphorais in s e e t i-

isitlea to LfmpMa erygiml (S a lt)  observed th a t  the 

£2 50 values were 0.00314 fo r  eystox, 0.00388 fo r  

psrmthSen, 0.00437 fo r  ina&tfeifm, 0 .01556 fo r H .2 .7 .^  
and 0.03273 fo r  peetox.

1?radhea e t  a l (1958) in  stud ies using the dry 
film  teehniqme found tha t in  the esse o f Qylaa 
fem iea rin e  the L.O. 50® were 0,00108 fo r p&mthion* 
0.00126 fo r  dieainon* 0.00222 fo r  eyetox9 0.01147 fo r 
aielatMon while th a t  o f  p-p* U3JI wee 1.24000. The 
re la t iv e  io x ie itie s  of pamthlon* diaainott* syetox 
and sa* atbion were f^ue 1153.5$ 985.7? 559.3 end
108.4 respectively  as eowp&re& to th a t o f J>Bf. la  
the esse Mylleeerae mid eej&imn e featae the 1 .0 .50® were 
found to be G.02911 fo r malsthion* 0.03162 fo r 
paimtMoa? 0.10960 fo r sya lex, 0.11750 fo r eiasinon 
and O.05649 fo r  p-p* 333)1. Ill© re la tiv e  to x ic i blea 
o f .s&LatMen, parath ioa, eyetox and disalnon were
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b s ia g  ro ap se ttv O iy  1.94©, 1 . 786,  0 .915 ®ai 0 .355 ta k in g  

b b a t o f  p-p* W& b@iag ©gnsX to  t .

'Bvg&hm e t  a i  (1958) a s se ssed  tfs© r e la t iv e  

to x io i%  o f  soae  insecticide© to Anlaconhora 
fm re io o llfa  (B acas), by th e  dxy f t t a  m©1ts@a s o t  by th e  

d i r e s t  sp ray in g  ae-feci. ffaier til© dyy film  s©*tesi 
B.C. 5©8 ©ore fo u n t to  bo 0.003140 fe y  p e ra th io n  

O.OO06S3 fe y  f iia a la o a , 0.2415  f e y  ss©a.&tMon © it 0.1879 

fey p»p* Dpf* Tsrafbloa, fiiasiisoa ©si nalathion mem 
re sp e c t£ * & y  60, 28 m i 0 .8  t la e s  m to x ic  a$ 8kp~p* BIS. 
I n  Kite d i r e c t  sp ray in g  a a th o i  th® £ . 0. 50a wer® 0 .0 0 6 f t  

f o r  p a ra tb io n  and 0.0554© f o r  ®~pf BIS. B a ra th io s  was* 

fennd to  he  7 .9  tS aaa a® tcx i©  m  p-p* B i t .

? raQhan o f a t (1959) studying th© re la tiv e  
to x ie itie s  o f  d iffe ren t in sec tic ides to 6 -  2 days old 
ofialta o f Sooaata B lgrato rla* tta ie r laboratory conditions 
fennd, t in t  the 1 .0. 50» were 0.009985 fo r  parsth ien , 
©.©©7852 fo r  a©tfcyX p am ^ fen , 0*01266 fo r 
0.00792 fo r  aiastnon, 0.07079 fo r  ays tax, 0.00710 fe r  
B.B.f.1?. m i  0.134© fo r  aalatM oa, «MX© tb a t p~p* BIS 
teken  a s  s t g a t e f i  was 0 .6109 . Btiiyl p sm tM o n , »© tbyi 

p a ra m o a , , ilss ln o n , systox end
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jasLatMon were found to bo respectively  109. 4, 77.  B, 
4 8 .2 , 9*0 , 7 .0 ,  8 .6  and 4.6  tie#®  ©a tox ic  a s  p-p* £Df.

Jotwsai e t  a l ( 1960) studying th© relstiv©  

to x ic ity  o f  d iffe re n t insecticide®  to the larvge of 

Srodenfa I f  tu rn  (Pabricius) under laboratory  condition# 
fount th a t  the  I . e .  50a was© 0.008091 fo r p&rstMoa, 
0.03908 fo r  malathioa, 0.03506 £03? disxiaon, wMle t*t&t 
o f  p~p* SM taken ss  standard was 0.01626, P&ratKon 

was 2 flues as tox ic  as p~p’ M€t ®Mle diazi&on an t 
©alaihloa were fount to  be i n f e r i o r  to  p~p* I f f .

Shi j t  j& (1960) fount th a t  parstkion mm 84.1
tiae®  m  to x ic  m  p-p* DM to  adult© o f  Trjboliusi 

caataneuau th e  I . e .  50 f o r  IBS was 0.7784  p e r  c e n t.

PraSlam e t  s i  (I960) fount th a t  methyl parathion 
ant maLatMon were 39.72 suit 8.65 times, respectively ,
as  to x ic  m  p-p * I l f  to grub© o f gypcra  v a r ia b e l i a .

Shi e t  e l  (1960) a butying the re la tiv e  to x ic ity  
o f  Insecticide® to the grubs o f  Boil&ohna viginctioctf*°> 
punctata, found th a t the 1.0* 50s were 0 .00287 fo r 
paratk iep , 0.02340 f o r  di&ai&on, 0,3388 f o r  xalatM on 
and 0.03941 fo r phocdria, while th a t o f p-p* SBSf, 
taken m  standard was 0.2101Q* Pam thion, diszinon.
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3iaLath;ion mail phosdrin wore resp ective ly  73.2056,

8.9786, 6.2013 m i  5.3311 tim m  ®s tox lc  m  p-p* PSf.

Samp £j» j|L (i960) ©tady ln g  {she r e la t iv e  to x ic ity  
o f  in sec t!e id es  to AnMs eraeoivcra in fe s tin g  oeiroeSg 
under laborato ry  condition© found th a t  the B.G. §0a ?*er<? 

0.0001274 £©3? pSsoadritt, 0.0007293 to r  paratfticm ani 
0.0008670 to r  malatMoa, while th a t  o f  p-p* EDS? taken as 
© t w a ©  0.02100. Based on the  L. 0. 50s phoedrin, 
pam tM oa and fis ls th ioa  wei’e fomai to  be respectively

164.8, 28.8 m i  24.2 tiasea m  to x ic  m  p-n* SIS*.

Je tw an i o t  a l  ( 1960} s  todying th e  r e l a t i v e  

to x ic i ty  o f  come in s e c t i c id e s  to  ISie eoM & aellld  

p r e d a to r  S tethoaraa tnsapercalu© ( l e l s e ) ,  found t h a t  th e  

B.C. 50s were 0 .5102  x  10“ ^ f o r  pboed rJn , 0 .2375 x  10~® 

f o r  th ie rae t, 0 .2467 x 10~4 f o r  saa la ih lo ii, 0 .2657 x  10“ 4 

f o r  p a m tM o n , 0 .2802 x  10"^ f o r  goaafh io it, 0.3197 x  10“ ^ 

f o r  Boger and 0 .5474  x  10~^ f o r  tM o d sn , w h ile  t h a t  o f

o-p* W T mm  0 .2253 x  I t  was found fchet p h o s d r ia ,

tM ^ a e t ,  mslsvtM on, p a rs tM o n , to g o r  rnii th io d a n  w ere 

r e s p e c t iv e ly  44159, 9486, 9 1 3 .3 , 8 47 .9 , 7 0 .5  and 41 .4  

tia ie s  a s  to x ic  a s  p -p  * I>Tf.

B stisa Isa  a |  &1 (1960) assessing the re la tiv e  
to x ic ity  o f sons in sec tic id es  to the  ©ugareme site©
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S c h iz e  t e t r a n y e lm a  a n d ro ia o £ O n l ( E L m t ) ,  u n d e r  f i e l d  

con d itio n s, found th a t  th e  I».C* §0® were 0.0000929 fo r  

p a r a t h i o n ,  0 .0 0 0 3 5 3 1  f o r  p h o m t e ,  G .0 Q 1 0 6 2  f o r  t h i e & e t o n ,  

0 .0 0 1 4 4 5  f e y  d i s s i n o n ,  0 .0 0 3 9 5 4  f e y  p J io s d r ln  s a d  0 *0 1 0 2 6  

f o r  m a la tS i io a .

S ytkhon  e |  ( 1 9 6 T )  B u y i n g  th ©  r e l a t i v e  c o n t a c t  

t o x i c i t y  o f  a o a e  i n s e c t i c i d e s  t o  th e  r e d  e oS S oa  h u g ,  

Bgsdersaa clmaflLatgg ( l4) under lahorate^r conditions 
found t l ^ t  pars-^iion m e  1*6 tim es as to s io  as BIT, 

based mi th e ir  £ . 0. 50s.



S&feajt L&L e t  (1961) study ing  th e  r e la t iv e  

to x ic i ty  o f  p a ra  felon duet, to d i f f e r e n t  a tag e  o f  th e  

m®plsa arid gsdult© of Boaueta ssl/?m toyia (Linnaeus) 

found feat the L. £5* 5Ge o f parsfeicn were 0.0290 fox* 
f i r s t  stage hoppers, 0.0394 for second stage hoppers, 
0.0632 fo r  third stage hoppers, 0.0703 for fourth 
stage hopper®, 0.0746 for f i f t h  stege hopper and 

0.0700 for the adults.

Jotwani o t  jgi (1962) study ing  th e  e ff ic a c y  o f  

d i f f e r e n t  ia s e e t ic ia e e  as s to sach  poisons to  lo  ca s ta  

ffli&ratpyia. (L innaeus), u sin g  fee  ©andwiteh feed ing
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mm-tfoo d »  fe a a i  th a t  fm m thioa snd ©yetox were 45*19 m& 

5 .0 7  M a e s , resp e etiT e ly  s s  imxim mm p~p* 2®f.

«J©tegai e |  gk (1962) im thels* s tn d y  o f  tlie  

eoapsmsiv© toxie£ %  o f  soiae InacetieXdea to tine adult® 

©f S in lae lsm  * flslao tioe te-paii© te te  u n t o 1 

een d itioiis, found Mist Umj i . t i .  50s were 0.00209S fo r  

gsm tlilo ii*  0,003082 fo r  p t o s i r l a  m& $ .018500 f o r  

o^tatgiiaa* wMl© Mist o f  p»jsf J33Hf# t o o n  m  a ta n t a *  

wsm 0* 1805. Parathion, pfcoaavlik and aa£at1iioa were 
86.0349 58.566 mifli 0*979 t ia e s  a© to x le  s» g~p* BSf.

BhmWMmtm o t  aJ (1963) e m lu a tie g  the t o x ic i t y  

o f aogse iusootio idea to the f ip s i te .  B otetr^yehae 
h ir s t i  (P ritchard  <& Bai ©a) mider Xgajorakjry conditions* 

found felist the B.d. 50 m in es wore 0 .0C0363 fo r  

phosoh^eldoa O. C00377 fo r  pa* sto lon , 0 .000549 fo r 
fiisietlioat© 0.OO0737 fo r  tb leaetoa and O.O0O&12 fo r  

dimaiaoa*

t a n g  and 1,1 (1964) i s  a  lab orato ry  t»ot on the 

e f f e c t  o f  triefcX orofon d o s t  a g s f n s t  m e  o r i e n t a l  ®mm 

vmwmt K endal e t l a  (Be&esnie) s t s e ^ f e  (B ilker) ftranA 
t h a t  th e  i . e .  50® ®er© 0 .5 , 1 arid 2.5 per eeist f o r  felts 

second , tM rd  and f i f t h  in©fear Xeroae* re s p e c tiv e ly ,
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whets th e  wem fag  ted # iv-mttj 0.25* 0 .5

1 rm m ch iv^L ^ w \m  th e  me&Xtnea %&m i\tst**€ a s i  

Igp m e of th e  s©eoa«f thip& ea6 f i f t h  lastsss* re2.***»cfi 

o n  th e s u

Sa© Oaaig «n<3 T ea tes  {19641 s r tu n in g  t i e  

to s le it i^ ®  ©f few litgeetta f tag , Ijjr tepietft ipslieafciafj 

to  t h e  f lp s t  txuitai* sgsphsr ©£ th© ie sw rt lo e a st*

g t im r ia  ($w sfc) fc  md th a t  th e  mess X.*fi. 

50a «a& &-B* 90e its ui o m ^m  s*»* befly w eight m m  
0„43 <mi f .5 i  jy»p parathl<Hir 4.22 10,3 fb r  «IJ©sis©»
*3afl %3 m& 39 to r  WO.

Bemxp e t  jgl (1964) in  %ogsting the e££*ot o f  

f io e t ie 1 ^ «  a g a in s t  sswt3.ow©f> sohid* B astgnotao  

e&gthaBi C3HB)* h j d lr e g t  sprsgrlng mpoa the Irtseeitt 

*tegjE#a ia  petpldishes* nader l a t a ’atqsp# e&adi tioan, 

fmiml t h a t  the  t .O . 50s worn 0*0001936 f o r  p lic a te *  

0.0004015 to y  pM sptealdofi* 0.0007409 fa ?  m ^riaahsii 

0.001442 £©i? par3,t**icny 0.001528 £©p Q^.&t1si©n9 0.00204  

fop  d iaoinon  w hile I t  *** 0.008523 tbr gssmm mo 
m  ntnNtaPd. I t  was fotiai tv®t pt^&ie* pliosi»her.i5#af 

©erirmli&Sg pgp&tMon* n& liith5 ©a. **33$ lla 'stnon  #ep@
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respectively  44.0, 21.2, 11.5, 5 .9 , 5.6 si#  4.2 timm 
m  toxic bo gsraaa 3H0.

M etcalf m& FeoAevLtSaem (1965) tmmi th a t *fe©
£ .1 . 50e o f  psm tM oa m i  p&mtfeion

C0t0-i£le&p®pyX-0~f M tvojteiyl sbdepborstldo&te) to 
iacaa  CNnfflgflLla fey top ical s fp lim t io a ,  aaflw  labo^atOEy 
eonSitiofse wore 1.2 m i 3.5 lalerogvm per grm feoflj 
weight vegpeetLvely, wMle tfe^se fo r Qplae loagjciMiistae 
an# Oping geroaleatsa. ji&vaeites o f Bacaa fioreaile were
1-2 m i 100 saierogram respectively .

Johnson (1965) studying the re la tiv e  to x ic ity  ©£ 
ssosse syn the tic  organto in e e o tle lie s  to the feanans aphlS, 
Pentalonla nigranervoogu mnics? laboratory  ecmiitioas, 
fouit# th a t psrathlon ©re 8*9 tisiee m  tnxSc as IBS.

Seme as# O ta t  (1965) stu iy in g  the re la tiv e  t^scJeJty 

o f xeltfesase onA psratM oti to  the nreclaceons s£%©, 
Pfeytooelnlna oere iia ilia  (AtMsn Emtrlot) m& i t s  prey 
Tetggfty<#ma a r tle a e  (Koch), m iier lafeomtovy eomHtfo’ie, 
foanfi tlia t the £ .0 . 50® fo r  fetyagm&ae artie& e m i  

Pfar'feoaeminfl nevglmllte wore 0.O51 m i  0. 2$ pm' cent 
respectively , in  the cso© of iic o fo l (kel thane) an#
0.050 m i 0.0O44 per cent ia  fee ess© of paratfeioa.
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an# (1965) th e
©ospamiiir® t e l o l t y  o f  son© in s e c tle M e s  to the tmtl 

g r a n  1 e rv a e  o f  fee& ote n o w l l  ( B a t t e r ) ,  «uiea» labottfetosy 

eo&3i tloae* fetiai tVst She S. & 50a were ©. 003? tt>r 
ta m tM e a  0.0135 fo r  fe lit fe lo s  aafi 0.129 fo r  BBS. 

F arstb ion  « i#  f t g i ’tfciott were 13.256 rjiS 9 .855 tin ea  m  
t e l®  ©s BHC.

MI®»& eg j a  (1965) f  b idd ing  th e  auaeesrtifell 1%

o f  r im  m m llf  Mtmhilmm m*wm® {h)f by the inpsggnivied 

f i l t e r  p^pev aethod, a&ies* Igbermtrsiy conditions» foani 
th a t  ffisls'IMea sn i i ia s ls e a  mm  a’esp eetire iy  12.923 ran# 
1.445 time® m  t o x ic  m  33®, where®,® f . 1 . ^ . ? . , s .  £.£*">* 

sad pea tax mere p r o ^ e c e lr d y  lee® to x ic  fhga X83$«

Shashi kssate e t  j& (1965) oto&yifig th e  eoap^m V re  

texiei%* ©£ Rome in sec tic id es  to the d&nm le a f  minor, 
Acrocercepg p ^ e e o sp o m , by applying th e upper low er  

mnvtr&m o f  in fected  loured, mniei? lab o rs  *®ry ccsd I t  ions, 

fboxtd t lm t th e  L. 0. 50a were 0.OOO238 f o r  p e v a th lo n , 

0.002094 fo r  pker-elrseldcm, 0.006699 fo r  iisste© a9 
0 .01884 fo r  ac& sthlon w h ile  th a t  o f  X la ta ©  *&«& ©a 

e t e i i e r i ,  vm& 0 .005998.



n

^©tesai 'Brafcmh mseap (1966) staSyiag tit® 
relative foxieitiea of different pesiieile© to fee 
atoXts ©f ©ingle*® beetle, Gal era cel la  Maimlea (Jacoby] 
naier laboratory eoniitioa®, fetntfi that t%® £.0. 50® 
were O.OQ2973 for raovinphos, 0*003276 for ptoespfJsstMoii, 
0.003611 for perstMoa, 0.00975? for Jiaaiaoa, 0.01363 
for aystox, 0.083810 for trfeliXerofcm, 0.2485 for 
Giaetlmt®, 0.7273 for atfta&ica isai 0.67850 for 
p~p* 3XDSP* taken as stsn&erG*

Saigas ©t ^  (1066) ttraafi feat tit© £.0. 50® of 
triefelorcfos aa8 aalatbioa m  stomach poieoa to 
Prodenla lltara  were 8.05 aai 0*132 mg per gras feoSy 
weight respectively.

Sal e t  j& (1966), e tn iy in g  fe e  r e la t iv e  t o x ic it y  

o f  eos© ©rgsaopteocfJm’aa jtaeeotieiftee, to  fe e  stite , 

gatatranysteaa bams®! (le^ Oregon) , attsoK iag ©so to r, 

aeea e tc . under laboratory  ce & iftio n s, fsmmft fe a t  

psrstMoa, swlatMos, ®.^*S*t tiazlaoa, pboephgssiioit, 
aiselM at©  m& B .a . 8. were re sp e ctiv e ly  22.86, 12. 97,

8.8 , 4. 72,  0.9» 0.9 €*© 8-46 m to x ic  a© d le o fe l 

(M t h s a e ) .
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f r lp g t l i i  (1966) studying  th e  r e la t iv e  to x ic i ty  

o f  some in s e c t ic id e s  to  th e  h a iry  c a te r p i l la r ,

B i ae r ia ls , obll&aa. ( t a l k e r ) .  under 3 ab crs lo r y  etmdf felons, 

found th a t  th e  B.O. 50s were 0.0242 fo r  enSmvtlf&n, 

0.0245 f o r  psm tfeion end 0.Q4O?5 f o r  gsssm SEO ( IX n te # ) .

$&rop e t  jgt (1966) i a  a  © esperetive t e a t  o f  

in s e c t ic id e s  a g a in s t ep to ra s  o f  cabbage aphid, 

BroviooCTae brsaefc&e. u n ie r  la b o ra to ry  eondi felons , 

found th a t  d ise thost© , metbyl pam tM on, phospkosidon, 

KorphetM oa, ©sFbophenthiea, fo m o ih ie n , p h era te , 

psmtM oa, sialatbioa, dl&aiaos ta t  1. 1?.K. were 

reso ecU v ely  11 §2, 935, 831, 623. 425, 116. 101, 96 ,9G 

33 sad 15 tiraes s s  to x ic  a s  gatsma BHC.

Teswa efe s i  (196?) studying  the  e ff ica cy  o f  

d i f f e r e n t  in s e c t i  c ities, to  the sd«3 t a  o f  a Ingham  

b e e t le ,  Salewa ce il a  fc im safos. under la b o ra to ry  

cond itions found th a t aeviaphos, M d rin , p sra tk ln rt 

end pbosohseildon were re sp e c tiv e ly  1?0, 66, 44 and 26 

tim es m  toxi© ss  gar*aa BH0.

Terns and Sehi (196?) found th a t  f o l i a r  enrays 

o f  0.03 p e r  cen t so tb y l deaseton and 0.035 p er cen t 
phoephemidon, k i l le d  over 92 p e r  cen t o f the  la rv a e  
in  th e  le av e s .
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Yensa and Ssndhu (1967) study ing  the  r e la t iv e  

e f f ic a c y  o f  d if fe r e n t  in se c t ic id e s  as con+ect poioons 

to th e  la rv a e  o f  diamond b lack  moth, P lu te l la  

cam ll-oennio (C u r tis ) ,  under lab o ra to ry  cond itions, 

found th a t  eevinphos, dxazinon, raaXathion, b id r in  nnd 

phoaphonidon were re sp e c tiv e ly  366, 46, 31, 17 and 6 

tim es go to x ic  an para th lo n .

Samp e t  (1967) te n tin g  d if fe r e n t  in s e c t ic id e s  

as co n tac t po isons a g a in s t a d u lts  o f  Hygua poraico .0 (Culg), 

under la b o ra to ry  cond itions, found th a t  d iae th o a to , 

phosphosidon, m otlyl p a ra th io n , p a ra th io n , aorphothicn  

and m nlathion were re sp e c tiv e ly  22.9 , 18 1, 12 9 9 .3 ,

6 3 and 1 5 times as to x ic  as garme 3TiC

B eotia  end ITigon (t967) sfcudjing th e  r e la t iv e  

to x ic i ty  o f  some in s e c tic id e s  as co n tac t poioons to the  

la rv a e  o f  fa r in g  fa b la  ( S to l l ) ,  u s in g  the dry film  

te ch n ic , under la b o ra to ry  cond itions found th a t  the 

£ 0 50o were 0 00019744 fo r  a s l a t  io n , 0 0002113 fo r  

difiginon, 0 0001367 fo r  phoodrm and 0 00039595 fo r  

13 D V t>

Hari ^et jsl (1967) in  th e  la b o ra to ry  evalua tion  
o f  c e r ta in  organo phosphorus in se o tic id e s  a g a in s t the
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larvae o f the khapra beetle, SrogodpHaa granaraum 

(Evorto) , using the topical application o f insecticides 

aa acetone solutions under laboi a lory conditions, found 

that the L C 50a were 0 00703 fo r methyl parathion,

0 01132 fo r Bayer 41831 (0, 0-disethyl 0- ( 4-n it ro -s -  

to ly !) pLosphorothxoste), 0.01193 fo r 2 73 1? ,0 01348 

fo r guthion, 0 01742 fo r Fenthlon, 0 01348 fo r paiathlon, 

0 02622 for dioapthon, 0 02959 fo r ethyl gut! ion,

0.04335 for maiathion, 0 06266 fo r Bayer 37289 (0 -ethyl, 

0-2,4,5? tr:i.chi.orophenyl otliyl phosphonothioate),

0 0S637 for diasinon, 0 0359 for 7438 ( Toluone-a- 

d ithiolbia (0-0-dinethyl) phosphor© dithiost©},

0 14160 fo r Bureban, 0 19510 for ct D iffer u 2404 

(O-j.oopropyl-0 ( 2-chloro-4~nitix)nheiiyl) ethyl 

phosphorothioate), 0 3349 fo r B D V 15 , 0.43950 for 

AB/EE 4-E (0 ,0 ,0 ,0 -ietitsot) y l 0,0 -thiodip-phenylene 

phosphorotl ioate) 1 07200 fo r Dvlox, 3 922 fo r Zytron 

and 9 37600 fo r fcnbutyl phospljsto

Saini (1967) studying the effectiveness of 

s o l  © orttehopho« phoruo ine^oHoJdos * 0  the edilto of 

nustard aphid, Efcrida^his (T3-w>K,o) erysimi, under 

laoaiatoi^ conditions, found thnt U o I  0 50s, in  t) o 
ci.se of direc* spra. ing under notteis tower, were
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0 00084 for para th io i, 0 00125 fo ,B thiomoton* 0.0021 

fo r  methyl dene ton and 0 0 4 5  for diazlnon and thooo in  

tho case when tho adult aphids wore released on sp^rvcd 

mustard piaufca voro 0 0033 for  njovinpboa, 0 C053 for  

par a tiii on, G 0074 for  .aethyl ^emoton, 0 0035 for  

diasinon and O.OO98 for thioooton

Sarup o t a l (1967) a tallying the to x ic ity  o f  none 

in se c t ic id e s  to the larvae o f  -aunroofcis iunata ( Snivel 59 

an tier laboratory conditions, fou id thafc the L 0 50s

vero 0 0 0 /q5 for  stovinphoa, 0.01450 fĉ * p&rathion,

0 02377 fox E *> B , 0 04154 fox tricfclorofcn, 0 1354 

fo r  endosulf&a, 0 135C for scth v l parethion, 0 6027 fo r  

fotaio Uiion ant 0 o3j roi phespL mx 1.0*1, while ^hat wao 

0 3045 for p-p* DPT, taken as the standard.

Trlpufcl i  (1367) studying the *olsta.w  contact 

tox icity  o f  mojc in oectio id eo , to the larvae o f ju^o 

jfculxoopcr, Anonla o ahull fora (Guon) umic'** 1 shorn to iy  

conditions fou id +hat fcl e I  C 50 uora 0 000^8 fox 

erdcaulfan, 0 0012 for  ethyl p&mthioa, wl l i e  tliat o f  

p-p* DUX was 0 00266

Pritaxiaiogh e_| &L (1968) found fc m t ulazinon mid 
aainnhos-iaothyl wore respective7 y 7 and 0.1 tiiaea s s  
tox ic  as oxy-deaeton methyl
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Singh o t s i  (1968) o I i dying the re la t iv e  to x ic ity  

o f oorae im portant p es tic id es  to the Gaults o f  b lio te i 

b e e tle , H vlabrls o u stu la ta  (Thumb), undei labora to ry  

condition, found th a t tho I» B 50a wore 0 006398 fo r 

phosphoaidon, 0.020380 fo r  parath ion , o 03539 fo r  

foraath ion , 0 042400 fo r  mnlathion end 0 171600 fo r  

thiodometon, while th a t wae 0.06459 fo r  p-p* DPT 

''’hosphamidon, parath ion , formothion, a&latl ion end 

thiodeneton wore 10 0953, 3 169, 1 825, 1 523 end 0.376 
times as tox ic  aa p-p* 2J28J.

Sarap o t e l (1969) studying the re la t iv e  to x ic ity  

o f d if fe re n t in se c tic id e s  to the  la rv ae  o f ^ocnflnlotln 

separata  ( Walker), under laboratory  conditions, found 

th a t  tho L C 50s were 0 003352 fo r  methyl parath ion,

0 008383 fo r movinphoo, 0 01124 fo r E ? II f 0 02860 fo r 

ethyl parathion 0 06377 fo i triehlorofon, o 1171 fo r 

diezinon 0.3060 fo r welats ion and 0 5514 fo r  p-p KDf, 

taien as standard Methyl parathion, mevinphos, E.P *7 , 

ethyl parathion, triehlorofon, diaslnon end maiathion 

were respectively 164 5, 65 8, 49.1, 19 3, 8 7, 4 7 end

1 6 times as toxic as p-p*

footia  and Upadliysya (1969) studying the re lative  
to x ic ity  of some important insecticides to the larv^o of



0.001828 f o r  fo raath ion  and 0,005198 f o r  tr ich lo ro fo n  

w hile i t  was 0.004094 fo r p~p* DDT, taken as standard*

Sarup o t a il  (1969) In  te s t in g  o f  d i f f e r  en t

p e s tic id e s  a g a in s t ad u lts  o f  sugarcane lo a f  hopper 

^.vrolXa o r rn u o ll la  (S a lko r), under la b o ra to ry  conditions 

found th a t  tho L.C. 50s  were 0*00002746 fo r  methyl 

para th io n , 0*00003945 fo r  e th y l para th ion , 0.0002456 fo r  

n a la th io n , 0.0003073 f o r  aainphoo e th y l carbophenthion, 

0.0009822 fo i dimothoate, 0.001095 fo r  fcm ltro tM on,

0 001601 fo r  phosphanidon, 0.002061 fo r  fo rao th ion ,

0.002156 fo r  norphotkion, 0.0022240 f o r  dlsulf& ton,

0.002803 f o r  fenthion and 0.015680 fo r  trio h lo ro fo n  

while i t  was 0.002803 fo r  p-p* DIM!.

Bogawat e t  e l  ( 1969) while otudving th e  

su s c e p t ib i l i ty  o f  two species o f  pumpkin b e e tle s , to  

some in se c tic id e s , under la b o ra to ry  conditions found 

th a t  the  L.D. 50 value o f  malathlon to  Aul aeon horn 

fo v o to o llla  and to  Aulacotdiorn n trin cn ln  wero found to 

be 0.281910 and 0.086257 resp ec tiv e ly ,

Sarup e t  a l  (1969) studying the to x ic i ty  o f 

d if fe re n t in se c tic id e s  to Aphis craccivora . in fe s t in g  
pea crop, under la b o ra to ry  conditions found th a t  tho
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Ii 0 50a wore 0.00004052 f o r  p h o ra te , 0 00001496 f o r  

m ethyl dcso ton , 0.00002823 f o r  phosphgaidon,

0 00003955 f o r  d in e th o a to , 0,0007150 f o r  p a ra th io n ,

0 00008849 f o r  moihyl p a ra th io n , 0.C0009712 f o r  B.** U ,

0 0003438 f o r  n o la th io n , 0.0004048 f o r  f e n i t ro th io n ,

0 0004816 f o r  as inphoa m ethyl, 0 0005505 f o r  d ia z in o n ,

0 000624 f o r  fo ra a th io n , o h - lc  t ) a t  o f  p-p* 3)32! taken 

so s ta n d a rd  v/ao 0.02511

31oa3aay o f  re o ld u e s  o f  oraanonhosrpl o ru s In o e c tlo id o a  

on r i a n t  su r fa c e s

5ffe© conception  o f  r o ^ i lu a t  to x ic i ty  '■nd i t s  

u t i l i s a t i o n  to  co n tro l in s e c ts  rso  f l i s t  p i t  f o r th  by 

’’o t t e r  (1938) He from M s s tu d ie s ,  on tho c o n tro l 

o f  ^ lo d in  ^ n to rp a n c ta lla  (Hb) and E ch o stla  c l u  t e l  l a  (lib) 

concluded th-»t i t  wno d e s ira b le  to  sp ray  warehouses 

n o t o n ly  f o r  d i r e c t ly  k i l l i n g  th e  in s e c ts  d i r in g  

tre a tm e n t, b u t a ls o  to  d e p o s it  e  p r o te c t iv e  film  on th e  

exposed s u r fa c e s , so t h a t  th e  moths w) io h  emerge, 

subsequen t to  ooray  m ight g e t  a  f a  a l  dose, alien they  

s e t t l e  ou t ! a t  ^ i l a

fh© vork o f  Todd ( 1938) se ea s  to  be th o  f i r s t  in  

th io  h ind o f  experim ents s tu d y in g  th o  p e r s is te n c e  o f  
in s e c t ic id a l  r e s id ie o  on p’ gtH su rfa c e s  He s tu d ie d
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th e  p e r s i s te n c e  o f  d o r r i s  on bean f o l ia g e  and found 

t* .a t u n d e r f i e l d  c o n d i t io n s  i t  d id  n o t  g iv e  p r o te c t io n  

a g a in s t  th o  M exican b e e t l e ,  beyond 7 days o f  expooui o 

i n  open p la c e s ,  b u t  i n  d ia le d  bean p l a n t s ,  i t  p e r s i s t e d  

f o r  a  p e r io d  o f  te o  weeks,

h i  cJ in on (1944) pub lish  cd a  s h o r t  n o te  on tho  

te c h n iq u e  f o r  e v a lu a t in g  th e  r e s id u a l  t o x i c i t y  o f  

o ig a n io  in o e o t ic id c s  on p la n t  s u r f a c e s .  In  h io  e tu d ie o  

he sp ray e d  pc+^ed bean s e e d l in g s  w ith  a  known amount o f  

to x ic a n t  p e r  u n i t  a r e a  and on th e  t r e a te d  l e a f ,  te n  

s ix ths r e i  e  co n fin e d  to  a  d e f i n i t e  a r e a  f o r  48 h ou rs  by 

nouns o f  a  s t i c k y  b a r r i e r  s i  v a r io u s  in te r v o lo  a f te rw o rd s  

and m o r ta l i ty  re c o rd e d ,

H oskins (1949) i n  s tu d y in g  t i e  d an g e r o f  contam i

n a t io n  o f  food s t u f f s  o f  v e g e ta b le  and an im al o r ig in  

w ith  i n s e c t i c i d a l  c h e m ic a ls , found t l  a t  p a r a th io n  

r e s id u e s  d isa p p e a re d  m p id ly  and a l l  d i ie d  and procoonod 

f r u i t s  w ere f r e e  from  i t ,  B caiduos ex ceed in g  1 ppx, 

a f t e r  a  few days were found on ly  on g ranea  end o l iv e s  

a .1 d th ey  r a p id ly  d e c reased  t h e r e a f t e r ,

Eopkin e t  aL (1952) from U o i r  s tu d ie s  on th o  
p e r s i s t e n c e  o f  i n s e c t i c id e  r e s i d i e s  on fo rag e  c ro p s .
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found that In esse of contact insecticides. Increase 
in loaf siea resulted in a decrease in the inseotici 1© 
deposit per unit area of loaf, rsfcJcr tLsn a decrease 
in the total quantity of insecticides.

Carman ( 1952) laboratory teats to elucidate 
the factors eon‘-i\ ] ling the re-isauonce or isoourl nation 
of psrat ion e Hating na extra cutxeular or sub-euitcular 
residues on fzexd sprayed oranges, using housefly ndfMa 
os toot insects, fouid that a current of ai** naasing 
over the sprayed at angoo end li^octed throng 1 a cage 
containing the adult houseflies, produced no mortality.

Smith et el ( 1956) in studying tho persistence 
effect of some insecticides on plum leaves, using tho 
pa xl to of plua curculio, Conotrpoheluo nenuphar (Hbot) 
aa teat insoot, found that parati ion, weather most 
ramdly, omv one per cent of t  e original, deposit 
bczie, le f t  aftor 14 days wl Ho ~£Di showed 20 cor cent 
of the original deposit alter 14 days.

Jotwani and Girioh ( 1963) in m  experiment in 
which wheat plants apiayod with emilsion of parathion 
at 0 0625, 0.094 and 0.125 lb of p.cM-ve ingredian* nor 
acre ana the sprayed leaves eut periodically and fod to
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f i r s t  s ta g e  hoppers o f  beouB ta m la ra to r la  found th a t  

a f t e r  4 days th e  Xoos o f  to x ic i ty  were 81 9 , 7 7 .2  end 

59-3 p e r  c e n t r e s p e c tiv e ly .  T o x ic ity  o f  fe ll th e  th re e  

doses p r a c t i c a l l y  l o s t  a f t e r  8 days, when tr e a te d  

a g a in s t  th e  f i r s t  s ta g e  hoppore.

Bosmoras (1963) s tu d y in g  th e  p e r s is te n c e  o f  th e  

re s id u e s  o f  vem idothlon in  th o  f r u i t s  o f  ap p le , sprayed 

w ith  v n a id o th io n  a t  0 .5  lh  p e r  100 g a llo n s  uo lng  

Bauhnla puI cx. found t h a t  th e  re s id u a  o f  th e  in o c c tic id o  

in  th o  f r u i t s  wore 1 ppm a f to r  41 days

W illiam s (1963) found t h a t  sp ray s o f  m ethyl 

deao ton , d ia e th o a te ,  and phoopheaidon a t  c o n c e n tra tio n s  

o f  0 .0 9 , 0 .06  and 0 .0 4  p e r  cen t r e s p e c tiv e ly ,  a p p lied  in  

Ju n e , 1961 a t  60 g a llo n s  p e r  a c re  gave s a t i s f a c to r y  

c o n tro l and s ig n i f i c a n t ly  red  iced th e  p o p u la tio n  o f  

Aphis fabae  (Scoh), on t i c k  bogus f o r  up to  14 days.

Pram snik (1963) in  experim ents to  determ ine th e  

p e r s is te n c e  o f  re s id u e s  o f  p a ra th io n  on th e  l e a f  o f  

sugerenno, found th a t  i o s ih ie s  on t i e  sugarcane l e a f ,  

formed by 0 .05  to  1 po r c e n t sp ray s o f  p a ra th io n , gave 

complex's m o r ta l i ty  o f  newly hatched  la rv a e  o f  

Chilofaaom in fU sc a te llu p  ( S n e lle n ) , exposed f o r
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15 m in u tes  on th e  sp ray ed  lo a v e s 9 b u t  l o s t  e l l  

e f f e c t iv e n e s s  2 days a f t e r .

E a t ts n  I s !  and S h e l l  (1965) in  s tu d y in g  th e  

p e r s i s te n c e  o f  ■* m o e t io id a l  sp ra y  ro s id u e a  on b h in d l 

le n v e s  a g a in s t  tho  f i r s t  in s  t a r  l a r v a e  o f  S a r in s  f a b in  

( S t o l l )  found t h a t  s p ra y s  o f  0 095-0 38 p e r  c e n t  

mol a  t i l l  on and 0 0125 — 0 05 po1** c e n t  p a ra th io n  gave 94 

to  100 p e i c e n t  m o r ta l i ty  a f t o r  an h o u r, b u t th e  

d e p o s i ts  g ra d u a l ly  l o s t  t o x i c i t y  ^ a r a th io n  l o s t  

t o x i c i t y  co m p le te ly  w ith in  3 cays and m&Lathion w ith in  

7 days .

Oox (1966) i n  l a b o r a to r y  in v e s t ig a t io n s  on th e  

e f f e c t iv e n e s s  o f  some in s e c  Ic3des a p p l ie d  a s  s p ra y s  to  

th e  f o l i a g e  o f  g rap ev in es*  a g a in s t  th e  r e d  bended l e a f  

r o l l e r ,  A rg y ro ta o n ia  v e lu t in p u a  fTlifl fo in d  t h a t  h ig h  

i n i t i a l  m o r ta l i ty  o f  a d a l t s  m o  g iv e n  by d e p o s i t  o f  

p a r a t l  io n , a s ln p h o s -a e th y l (On61 io n ) ,  f e n i t r o th io n  end 

HI A 9203 (0 ,0 -d im e th y l-S (2 -o * to -3 -h en zo x a  z a l in y l )  

m ethy l p h o o p h o ro th io a te )  b u t  p e r s i s te n c e  was p o o r. 

B eoidues o f  p a ra th io n  and a z in p lo s -a e th y l  were e f f e c t iv e  

a g a in s t  second  i n s t a r  la r v a e  ono day a f t e r  t r e a tm e n t, 

b u t  l o o t  t o x i c i t y  a f t e r  5 day s .



"’e r o tz  ©t o l  (1966) i n  t h e i r  t i i n l o  i n  th o  

c o n t ro l  o f  th o  a e f l i to r e n is n  f r u i t  f l y ,  Coi n t i t i a  

c a p i t a t a  (G&ed) found t h a t  f e n th io n  0 05 p e r  o o n t was 

th o  m ost e f f e c t i v e  a g a in s t  a d u l t s  end a g a in s t  la rva©  

w ith in  th e  f r u i t s ,  g iv in g  90-100 p e r  c e n t m o r ta l i ty  o f  

f l i e s ,  co n fin ed  i n  th e  la b o r a to r y  f o r  24 h o u rs  w ith  

a p r i c o t s  up to  11 days and on peaches up to  9 days a f t e r  

th e s e  had been sp ray ed  end 80-100 p e r  c e n t m o r ta l i ty  o f  

th o s e  co n fin ed  w ith  guavas up to  7 days a f t o r  sp ra y in g . 

Dirnot) oat©  a t  0 04 p e r  c e n t and phosphemidon a t  0 .0 5  

p e r  c e n t  w ere l e s s  e f f e c t i v e  than  f o n t  io n  a g a in s t  tho  

a d u l t s ,  b u t  a lm o s t e q u a lly  e f f e c t iv e  a g a in s t  th e  l a r v a e .

M o p o ld  o t  n l  (1967) s tu d y in g  th e  d isa p p e a ra n c e  

o f  p a ra th io n  r e s id u e s  from b r a c c o l i  t r e a te d  i n  th o  

f i e l d  w ith  em ulsion  s p ra y s  a t  0 .5  and 0 8 l b  p e t novo, 

by  s u b je c t in g  sam ples tak en  from 0 to  7 days from tho  

t i a o  o f  s n p l i e a t io n ,  to  g a s - l iq u id  c irom atography, 

sp e c tro p h o to m e try  end b io  a s sa y  w ith  B ro o o o h lla  

m e lan o g ao te r (Mg), found t h a t  th o  s e s u l to from  e l l  t l  o 

th r e e  m ethods si oweti s im i la r  tr e n d s  and f a i r  agreem ent 

and th o  h a l f  l i f e  f o r  p a ra th io n  on b r a c c o l i  was found 

to  bo 3 .3  d ay s .
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B rita in  oingh and Eat tan l e i  (1967) a s sess in g  

th e  p e rs is te n c e  o f  para th ion  resid u es on ton a  to  f r u i t s  

sprayed in  tho f i e l d ,  w ith  0.05 per cen t and 0.1 p er 

cen t em ulsions, during sunnier, u s in g  Brecon b rev ieo m ia  

a s  th e  t e s t  In se o t, found th a t  4 days a f t e r  spray ing  

the  res id u es  were reduced by 99 .8  p e r  cent and 99.9 p e r  

cen t re sp e c tiv e ly .

Teotin  and Singh (1969) during  la b o ra to ry  a s se ss 

ment o f  th e  to x ic i ty  o f  fie ld -w e at? orcd deposits  o f  c o h o  

in s e c t ic id e s  on mustard lo av es, u s in g  the  la rv a e  o f  

mustard oan fly , A thslln  nroxlma (K ing), have found th a t  

w ith  diaainon 0 03 p e r  cen t, ntalathion 0.05 p e r  cen t, 

p a ra th io n  0.03 p e r  cen t end phosphemidon 0 03 p er cen t, 

100 p e r  cen t m o r ta lity  won obtained w ith  f re s h  d e p o s its , 

w ith  a l l  th e  fo u r compounds, w hile th e  d ep o s its  o f  

n a la th io n , showed 50 p e r  cen t red a c tio n  o f  to x ic ity  on 

th e  th ird  day and became in e f fe c t iv e  on th e  f i f t e e n th  

day, those o f  p a ra th io n , phoophsmidon and d iasinon  

continued to  l caain h igh ly  e f fe c tiv e  up to  3 days a f t e r  

spray ing  w ith  a  m o r ta lity  o f  96 .3  pei c e n t in  a l l  

cases 15 days a f t e r  a p p lic a tio n , th e  d ep o s it o f 

d iasinon  a lso  became wholy in e f fe c tiv e ,  w ith an
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averago m o r ta lity  o f  1 2 per c en t on ly  w h ile  d e p o s it  

o f  parath ion  and phosphsaidon atoned 63 4 and 33 3 

per cen t average m o r ta l i t ie s  r e s p e c t iv e ly .  At tha  

h igh er  co n cen tra tio n s d ia sin o n  (0 .0 6 5  per c e n t ) ,  

parath ion  (0 .0 6 5  p er  c e n t ) ,  a  e l  a th io n  (0  1 per cen t)  

and phosphcsaldon (0  065 nes c en t)  the percentage  

red a ctio n  o f  t o x i c i t y  a f t e r  1 day, 3  days, 7 dsya and 

15 days wore le o p o c t iv e ly  o ,  0 S 0  and 73 5 fo r  d x ssin on , 

0 , 0 , 0 and 20 0  fo r  p m a th io n , 0 ,  6 7 , 46 6 and 8 0 .7  

fo r  m sla+hion and 0 ,  0 , 0 and 0 fo r  phospham*don.

Kelodo cj; a l  (1969) stu d y in g  th o  p e r s is te n c e  o f  

i n s e c t ic id a l  r e e l  an eo on r i c e  1 x sn t a g a in s t  lien to  cornea  

v s r i  comic? (I& b r ie iu s), found th a t  the r e la t iv e  

r es id u a l -**oxlcity o f  0 05 poi c en t em ulsions sprayed 

on 40 layo o ld  p otted  p la n ts  o f  Taichung N n tiv e -1 , 

and aeaom od a t  in te r v a ls  o f  2 , 24 and 48 houio a f t e i  

sp ray in g , in  terms o f  ^ T ind exes (products o f  p o n o d  

and average o f  tho resiau&L t o x i c i t i e s  fo r  t  o per iod )  

were 19 6 .2  fo r  fen  t  h i on, 1 7 7 .8  fo r  pi oaphjsaidon, 106 

f o r  en d o a ilfa n , 87 8 fo r  E P S . ,  87. 2  f o r  p a ra th ion ,

73 6 fox d iaz in on  and 73 4 fo r  s s a s t h io nf w h ile  i t  

was 48 o n ly  fo r  gsaaaxene

Sowan o t  a l  (1969) s ix d y in g  tho lo o s  o f  
raalnthion r e s id u e s  on develop in g  p o ls  o f  cowooa, found
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t h a t  th o  r e s id u e s ,  developed  a s  a  r e s u l t  o f  & 0 3 p e r  

c e n t op *ay o f  a s l a t h lo n ,  l o s t  ra n  i d l y .  Thoro was o n ly  

2 04 ppa a f t e r  one d ay , 1 .03  ppm 2 days a f t e r  and no 

r e s id u e s  f ro n  7 th  days o im ardo.

I s r a e l  e t  s i  (1969) s tu d y in g  th e  p e r s i s te n c e  o f  

-snseotloid& L r e s id u e s  on r lo o  s l a n t ,  a g a in  a t  no tfly  

h a te  ied la rv a©  o f  Tryuor.y*sa in c e r fr iu a a . found  t h a t  th e  

r e l a t i v e  re&ifiu&L to x ic i t y  o f  0  1 po i c e n t e s u is io n s  

sp ray e d  on p o t  ta il p la n t s  o f  Taichung i f s t i v e - t  and 

a e a su re d  a t  i n t e r v a l s  o f  1 3 and 4 days r f  t e r  sp ra y in g  

i n  fcenaa o f  ^ .T . in d e x es  w ere 173 2 f o r  f e n i t r o th i o a

3 0 8 .4  f o r  p h e n th o a te , 300 O i o r  p a ia th io n ,  112 4 f o r  

fo ra o th x o n  and 290 8 f o r  ohoonheaidon .



MATERIALS AND METHODS



HATEBXAL AETD METHODS

MATEHIAL

Xnseotioiflea

Sendoa In se c tic id e  6538s A new in se c tic id e  supplied 

by Sandoz o f Switzerland was used in  the p resen t 

s tu d io s. The in se c tic id e  w a s  obtained b o  en e m u l a i f i -  

ab le  conosntiato  contain ing 25 per cent o f the  a c tiv e  

in g io d iea t -  0, 0-d iethy l-th ionophoaphoric ac id -0-  

( quinoxalyl-C2) ) -e a te r

^ a rs th io m  A hundred p er cen t tecim icel grade of 

e thy l parath ion  s ip p lied  by M/o. Bayer (In d ia ) Ltd , 

Boabay was nsed as tho standard .

E m ulsifier

T ritin  x 100 supplied by 13/s. Xndophil 

Chemicals, Bombay was used so CBUXsifior in  th e  

prepai& tion o f parath ion  emulsions.
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Benzene

Benzene su p p lie d  by M/d.  Q u a lity  P ro d u c ts , 

Bombay van used  a s  a  s o lv e n t In  th e  p re p a ra tio n  o f  

em ulsion from p a ra th io n .

Bgtinmen t s  u sed

P o t te r s  sp ra y in g  tow er 

Hand o p era ted  a to m izer

G lo s s  w aves uood

Thene Inc luded  p ip p e t te s ,  m easu iing  c y l in d e r s ,  

g la s s  b o t t l e s ,  p e trx d ie h e s ,  g la s s  tro u g h s , g le e s  

chim m inies, specim en tu b e s  and e a r th e n  p o ts .

T e s t  in s e c t s

S uodoo tera l i t t o r a l  I s  (^ ro d o n ia  l i t u r a  F o b rjo iu a)
(Hoctuxdoe LepidopLera)

Tlie c a te r p x l l s r s  r e q i i r e d  f o r  th e  s tu d ie s  were 

c o l le c te d  from banana p la n ts  in  th e  C ollege Farm and 

r e s te d  in  Hie la b o ra to ry  on banana le a v e s  f o r  few deys 

C a te r p i l la r s  m easuring between 2 25 and 2 50 cm le n g th  

were n e le o te d  and used fo r  th e  experim ent.
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D la c r ia ia  ob iiq u a  Walker ( A r c tiid e e  Lopidop tora)

The la r v e e  were c o l le c te d  in  t h e ir  e a r ly  s ta g e s  

from COLerodendron p la n ts  in  tho C ollege  Para end reared  

in  the la b o r a to ry  on groundnut lo a v e s  C aterp illar  o 

m easuring bctiveen 1 25 and 1 ,5 0  cm lo n g  were used fo r  

th e  experim ents

Spodontera m aurxtis Bo led  (Hoatuxdee Lepidoptera)

The c a te r p illa r  a required  fo r  the s tu d ie s  were 

reaped in  th e  la b o ra to ry  on paddy le a v e s ,  from egg  

m asses c o lle c te d  from paddy s e e d lin g s  in  the A g r icu ltu ra l  

C ollege  Pena C a te rp illa ro  moLSuring between 1 6 and 

2 0  ca lo n g  were used fo r  tho experim ents

H.vcmhulo d e p o n e ta ils  Guen (C yranotidae: lep id o p te ra )

The la rv a e  were o o llc o te d  from the in fe c te d  paddy 

cron in  th e  A g r ic u ltu ie l C ollege Farm Tho la rv a e  w ith  

th e ir  ca ses  time c o lle c te d  f io n  the f i e l d  vero  d ir e c t ly  

uoed in  b ioasoay  ©xpeiiEiGnt3*

Anhis cra cc iv o ra  Koch ( Aohiflinae Heraiptora)

The aphids requxied fo i  tho experim ents were 

c o lle c te d  from d .v r lc l  U a  m aculata wJ ich  i s  h e a v ily
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i n f 03tod  by  th e  aph id  A pterous a d u l t s  a lo n e  w ere 

u sed  m  th e  ex p e rim en ts

C n a n ln lo o ro e lg  m e d in a lia  C- ion (P y r a l id a e  L o p id o p te ra )

The c a t e r p i l l a r s  r e q u ir e d  f o r  th e  s tu d ie d  w ere 

c o l le c te d  from  th e  paddy crop  in  th e  A g r ic u l tu ra l  

CoI j ego Farm! ©id u sed  a s  ouch F a i i l y  grown up 

c a t e r p i l l a r s  ? e rs  used  f o r  th o  experim en ts

T ribo llum  castsneum  H erbs t  (Tcnebrionxda©  C o leo p te ra )

The ad l i t  b e e t le s  r e q u ire d  f o r  th e  s tu d i e s  were 

r e a re d  i n  th e  la b o i s to r y  on wl e a t  f l o u r  i n  g la s s  

b o t t l e s .  T!o a d u l t  b e e t le s  t h a t  have emerged up to  th e  

4 5 th  day a f t e r  r e le a s in g  o f  th e  p a r e n ts  i n  th e  w heat 

f l o i r ,  wore c o l le c te d  ©id used  f o r  th e  experim en ts

P e r l c a H i a  r i o m i  F ab rao iu s  (A re tix d a e  lo p id o p te r a )

Tho c a t e r p i l l a i s  r e q u i te d  f o r  th e s e  s tu d ie s  w eio 

r e a re d  i n  th e  la b o i s to r y  on banana le a v e s  C a te r p i l l a i s  

r a n g in g  between 1 5 end 1 8 a  i n  le n g th  were used  fo i  

th e s e  ex p e rim en ts
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Bpilaohna im plica ta  Mulo ( Oooeinellidae Colooptora)

Tho g ru b s  and ad l l t g  r e q u ir e d  fo i  th e  experim en ts 

were r e s te d  in  th o  la b o r a to r y  on b i t t e r g o u id  le a v e s  from 

eggs o r  f n a t  i n s t a r  g ru b s , c o l le c te d  from b i t t e ig o a r d  

p la n t s  i n  th e  A g r ic u l tu ra l  C o llege  P ern  Grubs m easur

in g  0 8 cm lo n g  and a d u l t s  o f  2 to  4 days o ld  were used  

in  th e  ex p e rim en ts

C ylas fo -m * cariu a  P a b r ie iu e  (C u rc u llo n id a e : O o leo p tera)

The a d u l t  w ee v ils  re q u ire d  f o r  th e  experim en ts 

w ere le av e d  in  th e  la b o ra to r y  on sw ee t p o ta to  tu b e rs .

2 to  5 days o ld  a d u l t s  were u sed  in  th e  ex p e rim en ts .

C o ioy ra  c o rb e l o n ic a  S ta in  te n  ( P h y d t id a e  lo p id o p te r a )

The l a r v a e  r e q u i ie d  f o r  th o  s t u l i e s  w ere re a re d  

i n  t i e  la b o  a to iy  on w heat ‘Clour 12 days o ld  

( in c lu d in g  th e  egg s ta g e )  l a r v a e  w ere us«d  f o r  th e  

ex p e rim en ts
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METHODS

P re p a r a t io n  o f  th e  in s e o t ic x d e  fo an au la tio n a

B o th  th e  i n s e c t i c i d e s  w ere u sed  a s  e m u ls io n s , 

p re p a ie d  from  th e  te c h n ic a l  g rp d c  Xu th e  c a s e  o f  p a r a th io n  

and from th e  c m u ls x f ia b le  c o n c e n t r a te  in  th o  c a s e  o f  

?Rndo2 I n s e c t i c i d e  6538 I b i r t e e n  g rad ed  c o n c e n t r a t io n s  

ra n g in g  from  0 OOOO39 to  0 32 p o i c e n t o f  each  i n s e c t i 

c id e  w eie u se d  in  th e  e x p e r im e n t. In  th e  c a se  o f

p a r a th io n ,  i t a  s o lu t io n  xn b e iz e n o  was p reppxed  f i r s t ,  

from  w hich lo w e r  c o n c e n t r a t io n s  o f  em u lsio n s v e r e  

o b ta in e d  ov m ix in g  w ith  aa to x  c o n ta in in g  0 625 p e r  c e n t  

o f  th e  e m u ls i f ie r  tar* to n  x  100 The p r o p o r t io n s  o f

th e  s o lu t io n ,  e m u ls i f i e r  and w a te r  i n  th e  f i n a l

fo rm u la tio n s  w ere so  a d ju s te d  t i a t  *ho p o x ce x ta g es  o f  

benzene  and e m u ls i f ie r  in  a l l  d i l u t i o n s  wore k e p t  

c o n s ta n t  a l  5 p e i e«*nt and 0 625 p o i c e n t  r e s p e c t i v e ly  

I n  ttie  c a s e  o f  Sandoz I n s e c t i c i d e  6538 th o  e ^ u l s i f i a b l e  

c o n c e n t r a te  was d i lu t e d  w ith  w aner to  g iv e  th e  r e q u ir e d  

concen tra tx o n  o f  em u ls io n s  T'o tax '1 a o f  p ro p o rt*  ons o f  

th e  d i f f e i e n t  co n s4!  tu en  fco o f  e a ch  i n s e c t i c i d e  a r e  

g iv e n  xn th o  fo llo w in g  t a b l e s .
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Ssmloz In a eo tie if le  6538

In o o c tic id e  H ater a6de3 Concenti a tio n  o £
eoneenti a to  ( in  ml) eauloion ( in

p e ic e n te g e )

1 gram 25$ 23 0. 77 125 0 .3 2 (A)

10 a l A 10 00 0 16 <B)

10 ml B 10 00 0 03 (0 )

10 c l C 10 00 0 04 <»)

10 ml 25 10 00 0 02 (B)

10 El n  00 0 01 (? )

10 r l P 10 00 0 005 (®>

10 ral 3 10 00 0 0025 <H)

10 nCL H 10 kjO 0 00125 ( I )

10 ml £ 10 00 0 00C525 (J )

10 as1 J 10 00 0 0003125 (K)

10 s i Z 10 CO 0 00015625 CL)

10 ml L 10 00 0 0000781 w

10 ml H 10 00 0 C00033 cm
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^ n m th io n

StocK solutions

1 grea o f  parathion technical + 14 625 ml benzeie * 

a 6 4 per cent so lu tion  (S^)

In s e c tic id e  Benzene added R esulting  so lu tio n  
concen tra te  (In  ml) (per cen t)

2 oat 2 3 2 <s2>
2 ml S2 2 1 6 <s3)
2 ml 2 o .e <S4)
2 ml 2 0 4 <S5>

2 ©1 S5 2 0 2 (Sg)

2 ml Sg 2 0 1 < v
2 ml S7 2 0 05 <S8>
2 ml Sg 2 0 025 (Sg)

2 ml Sg 2 0 0125 <■*105
2 ml S ,0 2 0 00625 ( » „ )
2 ml Sn 2 0 003125 (S12)

2 ml S12 2 0 0015625 <S13>
2 ml St3 2 0 00073125 <Si4)



Eauleiong B a ilo ione  were p repared  frora th e  above 

o o lu tio n o  by #>dding em u lsify ing  w ater a s  p e r  d e ta il r r  

given in  th e  fo llo w in g  ta b le

I n s e c t ic id e  B a ilo ify in g  E esralting  em ulsion 
s o lu t io n  w ater added (p e r  cen t)

(ml)

1 m l Sy 1 9 0  3 2 U )

1 m l S g 1 9 0  16 ( B )

1 m l S3 19 0  0 8 ( 0 )

1 n a  s 4 1 9 0  0 4 CD)

1 m i g 5 1 9 0  0 2 VE)

1 m l ^ 19 0  0 1 W

1 m l 1 9 0  0 0 5 w

1 m3 Gg 1 9 0  0 0 2 5 ( H )

1 m l S9 19 0  0 0 1 2 5 ( I )

1 m l  S 10 19 0  0 0 0 6 2 5 ( J )

1 m l Q n 1 9 0  0 0 0 3 1 2 5 < K )

1 m l 8 1 2 1 9 0  0 0 0 1 5 6 2 5 CD)

1 m l  S 13 19 0  0 0 0 0 7 8 1 0 0

1 vSL Su 19 0  0 0 0 0 3 9 (N)
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1‘ho fflauleions used fo r the study o f the  

peroiatonce of residues on s la n ts  wore o f n d if fe re n t  

concentrations in  some ease*? end were prepai«d n o  

follow sa-

0 02 per cent end 0 04 p er cent emulsion a were 

prepared in  the aa$o wjy as s  von above

Sandoa Inoootio ide 6538 

0 3 g r t m  o f  25# E C +
24 7 ml w a te r a  0.3*2 emulsion (A)

1 ml A + 9 ml w a te r = 0 03$ em ulsion (B)

0 4 grsm 25# E C +
24 6 ml w a te r a  0 .4?' em ulsion ( 0)

1 ml 0 + 9^ ml w a te r -  0.QC4# em ulsion (B)

^ a r a f h io n

0 2 grem o f  p s r a t l  io n  tech n ica l. +
33 13 ml b e rz e n e

1 nd S , + 19 ml E /

1 n l  + 49 E l benzene

1 ml S2 + 19 ml E ff

- 0  6# so lu tion  (S^) 

e 0 03# emulsion (A)

-  0 065? solutlon(Sg) 

s  0 003# emulsion (B)
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C olloo tlon  and r e a r in g  o f  t e n t  in s e c ts  

S nodontera l i t t o r a l i a  C= ^ ro d e n is  l i t u r a . F a b ric iu s )

E arly  s ta g e  c a t e r p i l l a r s ,  which a re  by h a b i t  

g re g a rio u s , were c o l le c te d  from banana le a v e s  and 

rea re d  in  th e  la b o ra to ry  on te n d e r  banana le a v e s  in  

d e a n  g la s s  troughs The c a te r p i l l a r s  were d a i ly  

t r a n s fe r r e d  to  d e a n  f r e s h  troughs and f r e s h  le av e s  

g iven as  food

D la o r io in  o b i1 qua Walker

The t in y  o a te r p i l la io  fo ind in  la r g e  g reg a rio u s  

groups on Clerodendron p la n ts  wore c o lle c te d  and re a ic d  

in  d e a n  troughs on g ro u n ln u t lo av es

S nodontera m e u r i t ia  Boisd

jegg masses c o l le c te d  from psdoy se e d lin g s  were 

k o p t in  c lean  chimni.es Tlie hatched o u t la rv a e  were fed  

f o r  2 dayo in  th e  chimney i t s o l f ,  g iv in g  leaven  o f  paddy 

se e d lin g s  On th e  th i r d  day t i e  la rv a e  wore tr a n s fe r r e d  

to  d e a n j g a o s  troughs end t l  o ro n f te r  rea re d  in  g len  a 

tro  ighs, g iv in g  le av e s  o f  ppdfiy se e d lin g s  as  t^ood
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Trlbolium  caataneum H erbst

She a d u lts  re q u iied  fo r  th o  stu d y  weio roared  in  

tho  la b o ra to ry  in  wheat f l o i r .  d n s s  b o t t le s  (7 ca z  

17 cn s iz e )  were h a l f  f i l l e d  w ith  wheat f lo u r  and a d i l t  

b e e tle s  r e re  re le ased  in  th e  wheat f lo u r ,  a t  th e  r a te  

o f  15 p er b o t t le  The top o f  th o  b o t t le s  were coveicd 

w ith  w hite co tton  c lo th , hold in  o o s i t io n  by moans o f 

rubber bands On the 45 th  day, tho a d u lt  b e e tle s  which 

have emerged were c o lle c te d  by so lv in g  tho con ten ts in  

th e  b o t t le s  through a 60 mesh so lve

P e r ic a l l l a  n e i n i  rfcbric ins

The c a te r p i l l a i s  ro q iire d  were reared  in  tho 

la b o ra to ry  on banana leav es  Pew grown ip c a te r p i l la r s  

ob tained  from a  banana p la n t  in  th e  College rsrm were 

reaped in  g la s s  chimneys on ten d e r unopened banana 

le a v e s , t i l l  they pupated The emerging a d i l to  were 

g iven 5 poi cen t sugar so lu tio n  m  watch g la s s  as food. 

The female moths l a id  eggs from th e  3rd aay a f te r  

emngonee The eggs l a id  were c o lle c te d  and k ep t in  

d e a n  g la ss  chimneys The la rv a e  were fed w ith  ten d e r 

banana le av e s  cu t in to  p iece s . l a t e r  tho c a te r p i l la r s  

were lo ared  in  g la ss  trough on te id e r  banana leaves
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E p ilso h n a  im p l lc a ta  Muls

Tho grafts and ad a l t s ,  r e q u ir e d  f o r  th e  s tu d ie s  

vere r e a re d  in  th e  la b o r a to r y  on b i t to r g o u r d  le a v e s .

Egg m asses o r  f i r s t  i n s t a r  grub a c o l le c te d  from 

b it to rg o u rd  p la n t s  w ere r e a re d  in  g la s s  tro u g h  on 

b i t t e r g o u id  le a v e s .

For c o l le c  in g  a d u l t s ,  th e  pupa© were d a i ly  

c o l le c te d  from th e  r o a r in g  tro u g h s  and k e p t in  

s e p a r a te  gLase tro u g h  The a d u l t s  w hich emerged vtcio 

g iv e n  b i t t e r g o u r d  le a v e s  a s  feed

C ylas fo n n lo a riu fl F n b ric lu o

Tho b e e t l e s  were re a re d  on sw ee t p o ta to  tu b e r  

i n  g la s s  tro u g h s  The wo e v i l  a  c o l le c te d  from th o  

f i e l d  w ere p u t  on th o  tu b e rs  and th e  tro u g h s  k e p t 

c lo se d  w ith  m iis lin e  c lo th  The em eig ing  b e e t le s  w ere 

u sed  f o r  th e  ex p e rim en ts

Coroy* a  co o h e lo n ic a  S ta in to n

The la rv a©  re q u ire d  f o r  th e  ex p e rim en ts  wore 

r e a re d ,  in  th e  la b o i a to ry  on w heat f l o u r .  A du lt no tho  

re a re d  in  th e  la b o r a to r y  w ere r e le a s e d  in  g la s s  tro u g h s
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con t a i  n in g  *vnest f l o u r  to  a b o u t  2 era th ic k n e s s  and 

co v e red  w i th  w h ite  c o t to n  c l o t h  The m oths v e r e  

co 11 eo to d  b ack  and rem oved on th e  n e x t  d ay . T h is  

to  e n s u re  t l  a t  e l l  th e  l a r v a e  wl i c h  d ev e lo p ed  i n  th e  

* ro u g h  w ere o f  t  a  same a g e  end b ro o d .

D e te rm in a t io n  o f  d o sa g e  m o r t a l i t y  r e l a t i o n s  betw een  

th e  i n a e o t i c id e a  and th e  d i f f e r e n t  t e a t  in a o o ta

I n  th e s e  g + u d lea  th e  t e s t  in a o o ta  w ere ta k e n  in  

p e t r i d i s h e o  and  ap  eyed  d n e c t l y  u n d e r  a  ^ o t t e r ' s  

s p r a y in g  to w e r . One ml o f  t h e  e m u ls io n  was u se d  f o r  

ea c h  s p r a y in g  and th e  s p r a y in g  was done a t  a  p r r s s u i e  

o f  25 l b  p e r  s q u a re  ■'nch. F i f t e e n  m in u te s  a f t e r  

s p r a y in g ,  t h e  s p ia je d  t e s t  in a o o ta  w ere  t r a n s f e r r e d  to  

el can p e t r i d i s h e s  o i tu b e s  w ith  o r  w ith o u t  fo o d  a s  th e  

c a se  may be  The c o n ta in e r s  7©re k e p t  m  th e  l a b o r a t o r y  

u n d e r  l a b o r a to r y  c o n d i t io n s  and th e  m o r t a l i t y  dat©  

re c o rd e d  24 hou s  a f t e r  t r e a tm e n t .

I n  t h e  c a s e  o f  th e  t e s t  i n s e c t  Hymn) u lp  

d e m m e ts !  i o  Guen 22 days o ld  paddy s e e d l in g s  ( I  H 8 

v a r i e t y )  w ere  p la n te d  i n  g l a s s  b o t t l e s  (7  x  17 cm) a t  

th e  r a t e  o f  2 s e e d l in g s  p e r  b o t t l e  Ten d ay s  a f t e r  

p l a n t i n g ,  t h e  p l a n t s  i n  e a c h  b o t t l e  vor© sp ra y e d  w ith
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7 h  1

3 cc  o f  th e  i n s e c t i c i d e  em ulsion  c o i c e n e d ,  w ith  a  

hand o p e ra te d  a to m iz e r  Twenty m in u tes  a f t e r  th o  

s p r a y in g ,  h y  vh ich  txmo th e  am  ay  f l u i d  had d r3od  u p , 

the  l a r v a e  o f  H .vara h u la  d e p u n o ta llg  w ere r e le a s e d  a lo n g  

w ith  th e  c a s e s ,  on th e  paddy s e e d l in g s  a t  th e  i a t e  o f  

10 la iv & e  p e r  s e e d l in g  The p l a n t s  in  each  b o t t l e  ? s s  

t>en c o v e ie d  by a  g l a s s  chim ney, th e  top  o f  w i c h  b e in g  

d o s e d  w ith  a  m u s lin  d o t h  The b c t * le s  c o n ta in in g  t ! o  

p l a n t s  w ere k e p t  i n  th e  open The m o r t a l i t y  o f  th e  

c a t e r p i l l a r s  w ere n o te d  24 1 o u rs  a f t e r  r e l e a s i n g  them 

an  th o  sp ray e d  p l a n t s

B e te rm in a tio n  o f  th e  p e r s i s t e n c e  o f  i n s e c t i c i d a l  

r e s i d i e s  on p l a n t s

Then© e x p e rim en ts  w eie done in  p o t te d  p l a n t s  

The r e q u ir e d  number o f  p o t te d  p l a n t s  o f  each  crop  vo re  

grown u id e i  i d e n t i c a l  c o n d i t io n s .  Throe p o t te d  p la n t s  

o f  each  c ro p  w ere sp ra y e d  w ith  th e  i n s e c t i c i d e  

em u lsio n . The dosage o f  t h e  I n s e c t i c id e  i n  th o  

em u lsio n  wee f ix e d  based  on th e  L D 90 v a lu e s  f o r  th e  

concerned  t e s t  i n s e o t  The o n ray s  w ere a p p l ie d  u s in g  

a  hand o p e ra te d  a to m iz e r  to  th e  p o in t  o f  s l i g h t
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r u n -o f f  The p o t te d  p la n ts  f o r  each  tre p tm e n t and 

c o n tro l  wore s e le c te d  a t  random The oorayed -p lan ts 

w ere k e p t in  th e  open F or e s e ^ s s n e n t o f  th e  

t o x i e i t i e a  o f  b o th  f re e ]  and f i e l d  w eathered  d e p o s i ts  

o f  th e  two in s e e t*  a id e s ,  3 le a v e s  o f  un ifo rm  s i z e ,  f n ta  

each  p l a n t  were c o l le c te d  a t  s p e c i f ie d  i n t e r v a l s  a f t e r  

*-» ^ fn o n * : The lo a v e s  c o l le c te d  from  each  p l a n t  wore

p la c e d  s  opal's t e l  v  in  c lea n  p e trx d io l ea  and th e  con c o n o d  

t e a t  in re o * s  exposed to  them The petrid^s>*ea c o n ta in in g  

th e  t o s t  in s e o ts  and le a v e s  were k e p t  i n  th e  la b o r a to r y  

f o r  24 h o u rs , a f t e r  which th e  m o r ta l i ty  o f  th e  in s e c t s  

w ere re c o rd e d .

au th e  Case o f  th e  .la rv ae  o f  Q aanhalocroolo  

a e d ln a i i s  Quen, paddy s e e d l in g s  o f  20 days o ld  were 

fcransr an ted  in  g la s s  b o t t l e s  end f i f t e e n  3pys a f to i  

t r a n s p l a n t in g ,  th e  p la n ts  in  th e  b o t t l e s ,  s e le c te d  a t  

random, wore sp ray e d  w ith  th e  concerned in s o o t ic id e  

w ith  a  hand o p e ra te d  a to m iz e r  to  th e  p o in t  o f  a l i g h t  

r u l i - o f f  M l  th e  sp ray ed  p la n t s  i n  th e  b o t t l e s  w eie 

k e p t  i n  th e  open l a r v a e  o f  C npplraloorocis reedxnalio  

w ere reL eased  on th e  p la n t s  a t  d i f f e r e n t  in te r v e in  

fo llo w in g  t3i© i n s e c t i c i d a l  app1 c a t io n  A fto i 

r e l e a s in g  th e  Ip rv s o ,  th e  p la n t s  w ere covered w ith
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£Laas chimneys, the top o f which were covered by muslin 

d o th  The bottloo  containing the p lan ts  and larvae  

covered by chisneys were kept in  th e  lab o ra to ry  fo r 

24 hours and m o rta lity  count of the la iv ao  taken a t  

the end of t) a t  period*

3!ho r a l r t iv o  oersia tenco  o f tno res  duea o f tho 

two in sec tic id e s  was aoaoascd by ca lcu la tin g  the P. S* 

value, as-o lsbara ted  by T*iadhan (1967)* in,vthlch t) n 

p ro d ic t (^1) of th e  aveiago rosU jaal to x io lty  (T) and 

tho period (P) ^or w ich the r e s 1 d ia l to n ic i ty  could 

be stud  ed, are  taken an a  neaaure of the re la t iv e  

re s id u a l to x id ty -



RESULTS



DETAILS OF EXPERIMENTS AND RESULTS

Determ ination o f the to x io ltv  o f  Senfloa In se o tic ld c  

6538 to croo p ea ts  in  conoprioon w ith ti r t  o f  

paratluon

C o n co n tia tio n -n o rta lity  \o ls tio n o  between p s i s t l io n  

end Sendos In s e c tic id e  6538 end twelve opecies o f  crop 

pestn  wore determined by d i r e c t  a p p lic a tio n  o f the  

graded concentrations o f the in s e c tic id e s  o r  by re le a s 

in g  th e  te a t  in se c ts  upon p lan ts  sprayed with giadod 

concentrations o f the in s e c tic id e s  D e ta ils  o f  thoee 

experiments end th e i r  r c o i l to  a re  presented below

E xperim en t 1

Con een tration-m o r t e l  i  ty  ro la tio n n h lp  between 
p ara th io n  end Sandoz In se c tic id e  6538 and 

Soodoptera l i t to r a lx o  larva©

D e ta ils  o f  experiment

Concentration of in g eo tic id ea  The croneentration o f t '  e 

two in so o tic id o s  used were 0 04* 0 02, 0 01, 0 005,

0 0025 and 0 00125 per cent

Number o f in je c ts  in  each i o n lic a tlo m  10
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IJunber o f re p lic a tio n  

Control C a te rp il la rs  contain ed 
in  p e t r id ia h o 3  woxe 
spiayed s i t u  watex

2o-12-1969
-Jaxirnuia 32° C 
Hmiaum 31°C

3

Date o f sp lay ing:

Teapcx*»turo during 
experiment:

Humidity during expei in en t: Haxxnura 89
Mininun 58

Proccaurti: Pxep&ration o f tho d ilu tio n s  o f  inneotJ cidco

and tl e i r  ap p lica tio n  an 1 assessm ent o f  r e s u l t s  were done 

as described under 'M ateria l end methods The c a te r

p i l l a r s  a f to r  spraying were xanoferred to clean p o t r i -  

d ishes and fed with tender banana leav es , cu t in to  

p iece s .

R esu lts : H esults a rc  T,c resen ted  in  fa b le  1 and Pig 1

The r e s i l t s  o f  an a ly s is  o f  tho d a ta  a re  as follow s -

^ a ra th io n  Sandoz In se c tic id e  6538

Degression
oqxafcion

Cl i - s q ia re  

H eterogeniiy

1 567x -  
0 104

7 957

y = 2 601$x -  
1 861

15 42 (S ig n ific a n t)

c o e ff ic ie n t 

L B  50

1 989 

0 01807

5 104

0 004335
0 00236 
0 00796

P id u c ia l l im i ts :  0 01087
ra2 0 03007

E e la t iv e  t o x i c i t y  
ta k in g  t h a t  o f  
p a r a th io n  a s  
e q u a l to  one

1 4 17



Tablo 1

M o r ta l i ty  o f  c a t e r p i l l a r s  o f  Spofloptera l i t t o r a l l s . 

when sp rayed  w ith  em ulsions o f  p s ra th io n  and Sandoz 

I n s e c t i c id e  6538 i n  d i f f e r e n t  c o n c e n tra tio n s

C o n cen tra tio n  
o f  th e  

in s e c t i c id e s  
« >

P erce n tag e  m o r ta l i ty  i n  24 hours

p a ra th lo n Sandoz I n s e c t ic id e  
6538

0 ,0 4 76 67 100.00

0 02 60 00 96 67

0 01 16.67 93 33

0 005 13 33 56 67

0 0025 13.33 13 33

0 00125 6 67 6 67

C ontrol 0 0



lo g  co n cen tra tio n  -  ^  rob i t  M o rta lity  re la t io n s h ip  
between p ara th io n  and Sandoz In so o tio id e  6538 

and la rv a e  o f  Spodoptera l i t t o r a l i s

P ig 1

Pig 2

lo g  concentn a tio n  -  ’’’r o b i t  M o rta lity  re la tio n s h ip  
between p ara th io n  and Sandoz In s e c t ic id e  6538 

and la rv a e  o f D l& orisia o b lio la



SPODOPTERA U TTORA L S
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< 1
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I t  w i l l  b e  se en  t h a t  Sandoz I n s e c t i c id e  6538 i s  

l e l a f i v d y  more to x ie  to  th e  c a t e r p i l l a r s  o f  Spodopfrerp 

l i t t o i a l i o  th a n  p & rath io n  Thus baaed on L 3) 50 

v a lu e s  Sandoz I n s e c t i c id e  6538 i s  fo  md to  b e  4 17 

t in e s  n o ie  to x io  th an  p a r a th io n  Ju d g in g  f r o a  th e  

r e l a t i v e  s lo p e s  o f  th e  Xd-p l i n e s  th e  Sendoz I n s e c t i c id e  

6538 ap p e a rs  to  have in c re a s e d  re sp o n se s  to  in c re a s e s  

in  th e  d o ses

~gxporisicmt 2

C o n c e n tra t io n -a o r ta l  1 ty  r e la t io n s h i p  between 
T Jarath ion  and Sandoz I n s e c t i c id e  6538 

end D in a r in ia  obXioua la r v a e

D e ta i ls  o f  experim en t:

D ate  o f  s p ra y in g  29-12-1969

T em perature d i r i n g  Maximum 30°0
experim ents Minimum 28 5 C

H um idity  d u iin g  Maxim ims 93
ex p erim en t! A irim us: 66

P ro c ed u re : The c a t e r p i l l a r s  t r a n s f e r r e d  to  d e s n  p o t r i -

d la h e s ,  a f t e r  s p ra y in g  were n o t  s u p p lie d  w ith  le a v e s  

f o r  fo o d .

H eat o f  th e  d e t a i l s  ns In  experim en t 1

Seoul lo s B e o r l ta  a r c  r e p r  coon te d  in  S ab le  2 and I?ig 2 

The r e s u l t s  o f  th e  a n a ly s i s  o f  th e  d a t a  a r e  a s  fo llo w s



P a r a th io n Bandog I n s e c t i c i d e  6530

B eg reo sio n
e q u a tio n

y  » 3 3994x -  
5 769

y  a  1 703x + 
0 417

C hx-square 0 51 7 81

H o te ro g e n ity
c o e f f i c i e n t 0 26 1 952

I B  50 0 01472 0 00492

F id u c ia l  l i m i t s 0 01341 
h 2 0 01627

0 00331 
0 00727

B o la t iv o  t o x i c i t y  
ta i l in g  t h a t  o f  
D a ra th lo n  i e
equaL to o n e  1 2 99

1*6 w i l l  bo  se en  t h a t  th e  Bandog I n s e c t i c id e  6538 

i s  i d n t i v e l v  m oie t o x i c  to  B i a o i i a i a  o b l ig  iw la r v e e  

th a n  p o ra tlix c n  E**scd on L E 50 v a lu e s  Send o s  

I n o c c t i c i o c  6538 i s  f o u id  to  bo 2 99 tim es s o r e  t o x i c  

th e n  p a r a th io n  Ju d g in g  from  th e  r e l a t i v e  s lo p e s  o f  

th e  I d - p  l i n e s  Sandog I n n o c t i c iu e  6538, eopCE a to  

have  l e s s e r  re sp o n se s  -to Inero 'sn en  in  th e  do o n ,  th a n  

t h a t  o f  p a rp th io n *

E xperim en t 3

G o n c e itra b io n -^ n r ta L x tv  r e l a t i o n s h i p  betw een 
o s ra tta io n  and Sandoa I n s e c t i c i d e  6538 

and a p o d o p to ra  m <suritio  l a r v a e

P e t a i l a  o f  cx p ericaen t As i n  ex p e rim en t 2



ffablo 3

M e n ta lity  o f  frnodontora a a n r i t i a  la rv a e  when 

sp ray ed  w ith  en u la io n s  o f  p a ra th lo a  and 

Saudos I n s e c t ic id e  6533, i n  d i f f e r e n t  

c o n c e n tra tio n s

C o n cen tra tio n  
o i  t l  e 

in s e c t ic id e s
n

’’e r c t .i ta s o  m o r ta l i ty  in  24 hours

■°arathion Sen<2os I n s e c t ic id e  
6538

0 04 100 00 100 00

0 .0 2 73 33 100 00

0 01 33 33 86 67

0 005 16 67 50 00

0.0025 13 33 23 *3

0 00125 0 10 00

C ontro l 0 0



S ab le 2

L iorfcnlity  o f  c a t e r p i l l a r s  o f  IH a e r ie  1b o b llq u a  

whai sp ray ed  w ith  e o u lo io n e  o f  p a ra th io n  and 

SentJos I n s e c t i c id e  6538 in  d i f f e r e n t  

con o o n tra t io n o

C o n c en tra tio n  
o f  th e  

i n s e c t i c id e s  
(■*)

P e rc e n ta g e  m o r ta l i ty  Aa 24 h o u rs

^ a r a t l  io n Sandcz I n s e c t i c id e  
6538

0 04 96 67 93 33

0 02 63 33 80 00

0.01 26 67 70 00

0 005 6 67 66 67

0 0025 0 36 67

0 00125 0 3 33

C o n tro l 0 0
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P e s i l t s s  R e su lts  a r e  re p io se n te d  in  T able 3 end P ig  3 

The r e s u l t s  o f  a n a ly s is  o f  tho d a ta  m e  ns fo llo w s -

d e g re ss io n  eq u a tio n

C hi-oquero

Hoterogenxty
c o e ifx c d c n t

L j) >0

P iduoxal U n i t s  a*

H e la tiv e  t o x i c i t y  
ta k in g  t l i a t  o f  
p a ra th io n  in  equal 
to  one

P a ra th io n

y  » 1 641x -  
0*224

Sando2 I n s e c t ic id e  
6533

y  = 2 343x -  
1 220

12. 86 ( S ig n i f i  can*) 7 23

6 43 3 615

0 01525

0 004892 
0.04757

0 004515

0 002838 
0 007162

3 377

I t  w i l l  be  see* Sandoz I n s e c t ic id e  6538

i s  r e l a t i v e l y  s o r e  to x ic  to  t  ic  c a t e r p i l l a r s  o f  

S-oodoutera m au ri+ ta  than  p m a th io n  F u rth e r  Sand o s  

In see tx c j.d e  i s  fo rnd  to  bo 3 377 t in e a  moio to x ic  

than  p a ra tlu o n  The Xd-p l in o e  -‘'end to  bo p a r a l l e l  

in d ic a t in g  t h a t  tho  c a t e r p i l l a r s  m a n ife s ts  e l u i l a r  

rc jp u n a cs  to  in c re a s in g  doses o f  t i e  tvo ^ n e o o tic x le s



P iff 3

Log C oncenti a t  io n  -  ^ r o b i t  M o r t a l i t y  r e l a t i o n s h i p  
betw een  p a r a th io n  and Sandoz I n s e c t i c i d e  6538 

and l a r v a e  o f  S p o d o p te ra  n a n i i t i a

P ig  4

Log C o n c e n tra tio n  -  75r o b i t  M o r t a l i t y  r e l a t i o n s )  ip  
betw een  p a i a t i i o n  and  Sandoz I n e e o t i c i d e  6538 

and l a r v a e  o f  ffyaptanla dei u n c t e l i a



S P O D O P T E R A  M A U R  T A
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ggperlraca* 4

C o n e e n t ra t io a -a o r te l i ty  r e la t io n s h ip  ho tween 
p a ra th io n  and Sandos I n s e c t ic id e  6538 

and Nyanhula dop in c tn l ic  la r v a e

D e ta i ls  o f  experim en t;

Co aeon t r a in  on o f  x n ea o tio ld o a  The c o n c e n tra tio n s  o f  

th e  two I n s e c t ic id e s  used were 0*02, 0 01, 0 005, 0 0025, 

0 00125, 0 000625 and 0 0003125 n o r c e n t

C ontrol t Paddy p la n ts  sp rayed  w ith  w a te r

D ate  o f  sprayxngi 9-1-1970

T eaperatat©  d a r in g  Mexiiauas 31°C
experiment Jtodnm  3„  5» a

Hurald* ty  d u r in g  eixporiraentt Srssxisus 95
Jtinhsuia 67

P rocedure  As d e sc r ib e d  i n  d e t a i l  u n d er "M ate ria l and 

Methods**

B e st o f  th e  d e t a i l s  a s  i n  ex[ crim en t  1

P eo u lto : Bee I t s  a r e  re p re se n te d  in  T able 4 end P ig  4

The r e s u l t s  o f  a n a ly s is  o f  th e  d a ta  a r e  a s  fo l lo tm s -



Table 4

M o rta lity  o f  c a t e r p i l la r s  o f  Byarohala dgp un ota lis  

when r e lea sed  on paddy p x » it s  sprayed w ith  

p a is th io n  and Sardos I n s e c t ic id e  6538 ia  

d if f e r e n t  co n cen tra tio n s

Conocnfcration 
o f  tho  

in s e s t ic id e s
W

■"©reentago m o r ta lity  in  24 hours*

^arathxor Oandoz T nsectSoides  
op38

0 OS »00.00 100 00

0 01 100.00 96 30

0 005 96 30 88.69

0 0025 92 59 51 86

0 00125 1% 08 7 41

0 000625 29 63 3 33

0 0003125 11 11 0

Control 1 0 .00 10 00

* A ll p erce  ite g e s  excep t cen t por cen t and th a t  o f  
c o n tr o l, c o r r e c ts  1 by apnlj  ng ^ b o tt'o  formula
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P a ra th io n  Sand o s  i n s e c t i c i d e  6538

B eg resa io n y  a  2 8302x - y  »  3 939x -e q u a tio n 0 447 4 608

Chi -  j  ju a ra 2 42 4 29
H e te ro g i^ iity
c o e f f i c i e n t 0 807 1 43

Z D 50 0 OOO84O3 0 002527

F id u c ia l  lim it© si, 0 0004*8 0 001370
a 2 0 001576 0 004669

B e la t iv e  t o x i c i t y  
ta k in g  toafe o f  ,
p a ra th io n  10 '  0 333
eq u a l to  on©

Sandoa I n s e c t i c id e  6538 in  aeon to  b© lee©  

to x ic  to  Hyamhulr d e p u n o ta lia  l a r v a e  th a n  p c ’e t)  io n  

I  S 50 v s lu e o  in d ic a t e  t h a t  Sandoz I n s e c t i c id e  6538 

io  0 333 tim es  as  to x ic  a s  p e ra tm o n  The ld - p  l i n e s  

a r e  n e a r ly  p a r a l l e l  showing t h a t  th e  l a r v a e  5 n senior© 

o r  l e s s  i d e n t i c a l  re sp o n se s  to  in c re a s e d  d^ae© o f  

t h e  t o  to x ic a n ts

Experim ent 5

C oncen tre  feion-’- 'o r t a l i t y  r e l a t io n s h ip  between 
p a ra th io n  and Sandoz I n s e c t i c id e  6538 and 

e p te io u a  a d u i ts  o f  A nhis c re c o iv o ia

D e ta i l s  o f  ex n o ru ro n t

Concontrafeion o f  Innoo t^cldeB  The c o n c e n tra tio n s  o f
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i n s e c t ic id e s  used we*© 0 00125, 0  000625, 0 0003125* 

0 000156* 0*000078 end 0 000039 p e r  cen t

B ate o f  ©preying

Teap m a tu re  d u rin g  
©rpertmen+'s

19-1-1970

Maximum i 33° 0 
10 nicrura °2°C

Humidity du ring  
oxporifiient

**nxinua 90
Minimum* 67

P rocedures P re p a ra tio n  o f d i la t io n s  o f  in s e c t ic id e s  

ana tl  o n  a p p l ic a tio n  and esnensj«ent cr  r e s u l t s  were 

d-ne m  d esc rib ed  undei Methods* The aub ias a f t e r  

s n ie y in g  set©  ^ g n s fe m e d  to  d e a n  p e t t i !  e*. ® and fed  

r i t h  t^num g ly rlu U . u  +w*

g e sa l t s  H^ault.© ai© ©presented in  ?feble 5 and P ig  5 

i’JiG re«*Uju a o f  gnaLysis o f  th e  d a ta  a re  as  fo llow s -

^aratfoion gandoa I n s c c ^ l c i1© 6538 

jr s  1 15003C yB egreasloa 
eq> a t io n

Oha~e quc.ro

H o terogcn ity
c o e f f ic ie n ts
L B 50
F id u c ia l l im i t s

1 1508z *  
3 C921

11 8 3 (S ig n if ic a n t)  

2 973

a 1
cu

0 OOOA54S 
0 000215 
0 000962

r e l a t i v e  «oxiw ity 
ta lcing  t? a t  o f  
parat.*i:m  l a  
equal to  one

5 256x +
2 134

5 64

1 41

0 0001862 
0 0001387 
-> 0002508

2 44



Tablo 5

M o r ta l i ty  o f  a d u l t s  o f  A chis o ra o o lv o ra  when 

sp ray e d  w ith  em ulsions o f  p a r a th io n  and 

Sandoz I n s e c t i c id e  6538 i n  d i f f e r e n t  

co n een ti a t io n o

C o n c en tra tio n  
o f  tho  

i n s e c t i c id e s  
(£ )

P e rc e n ta g e  m o r ta l i ty  i n  24 horn’s*

P a ra th io n Sandoz I n s e c t i c id e  
6538

0.00125 77 78 96 30

0 000625 51 86 96 30

0 0003125 37 03 59 26

0 000156 33 33 37 03

0 000078 22 22 25 92

0 000039 14 81 0 00

C o n tro l 10 00 10 00

* A ll p e rc e n ta g e s ,  e x c e p t t l . a t  o f  c o n tro l  c o r re c te d  
f o r  c o n tro l  m o r ta l i ty  a p p ly in g  A b o tt 'a  fo rm u la
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I t  w i l l  b e  s e e n  t h a t  S andoz I n s e c t i c i d e  6538 i n  

r e l a t i v e l y  m ore t o x i c  to  A nhio 01 a c c iv o r a  th a n  p a r a th io n  

Thus b a s e d  on L D 50 v a lu e s  S rn d o z  I n s e c t i c i d e  6538 io  

found  to  b e  2 44 tim e s  m ore t o x io  th a n  p a r a th io n  

J u d g in g  from  th e  i  e l a t i v e  s lo p e s  o f  th e  l d - p  l i n n ,  

S andoz I n s e c t i c i d e  6538 a p p e a r s  t o  h p v e  s l i g h t l y  m ore 

r e s p o n s e  to  in c r e a s e s  i n  dooogo t l  an  p a r a th io n .

G o n c c n t i a t i o n - a o r t a l i t y  r e l a t i o n s h i p  b e tw een  
p a r a th io n  end Sandoz I n s e c t i c i d e  6538 

end Chan h a lo  c ro  o ia  m cd inaL io  l a r v a e

D e t a i l s  o f  e x p e iim e n t

B e s t  o f  d e t a i l s  a s  I n  e x p e r im e n t 2

B e s u l to :  B e s p i t s  a i c  r o p ie s e n te d  in  T ^b lo  6 and

F ig  6 T ie  l e s u l t o  o f  t* e  a n a l y s i s  o f  th e  d a t a  a i e  

a s  f o l l o r s : -

B xnevim ont 6

D a te  o f  e x p e rim en ts 19 -1 -1 9 7 0

Haxinum 33°C 
Minim la :  32 0

Temp e r a  tin  o d a i in g  
e x p e iim e n t

H um id ity  d u r in g  
e x p e rim en ts

Maximum 90 
liin im  in  67



63

E x p erim e n t 7

C o n c o n tra t’o n - m o r t a l i ty  r e l a t i o n s h i p  ‘betw een 
p a r a th io n  and Sandoz I n s e c t i c i d e  6539 

and T rlb o liu m  can ta n  cum a d u l t s

D e tp i lo  o f  e x p e r im e n t

C o n c e n tra t io n  o f  i n s e c t i c i d e s : The c o n c e n t r a t io n s  o f

t h e  two i n s e c t i c i d e s  u se d  w ere  0 0 05 , 0 00 2 5 , 0 00125 , 

0  000625 , 0  0003125 and 0 00015625 p e r  c e n t

Number o f  i n s e c t s  i n  
e a c h  l e p l i e a t i o n

B a te  o f  e x p e r im e n t 1 9 -1 -1 9 7 0

Tem pera tu r e  d u r in g  Maximum 33° 0

E es*  o f  th e  d e t a i l s  an  i n  e x p e r im e n t 2

R e s u l t s  R e s u l t s  a r e  r e p ie s o n te d  i n  T ab le  7 and 

F ig  7 The r e s i l t s  o f  th e  n n n ly n  o o f  t h e  d a t a  a i e  

a s  fo l lo w s  -

e x p e r im e n t: Minimum 32°C

H um id ity  d u r in g  
ex p e i ia o n t

Maximum 90 
Jirtim um  67
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^ a r a th io a  Sandoz I n o e c t ic ie ie  6538

R e g re ss io n
e q u a tio n s y -  2 1292 + 

1 091
y  -  3 

3
823X -  
590

C h i-sq u a re 0 85 2 26

He+o ro g e n ity
c o e f f i c i e n t s 0 212 1 13

I D  50 0 0006855 0 001766

f i d u c i a l  l i m i t s "1
*2

0 0006252 0 001679
0 0007:? 16 0 001858

H e la t iv e  t o x i c i t y  
teaming t h a t  o f 1 0 0 389
p n r& th io n  I s  
eq u a l to  one

The Sandoz I n s e c t i c id e  6538* io  ocen  to be  

r e l a t i v e l y  l e s s  to x i c  to  th o  a d u l t s  o f  T rib o liu m  

caotaneuia.  t l e n  p a ra th io n *  th e  fo rm e r i s  found  to  b e  

o m y  0 389 t i m o  eo to x i c  a s  th e  I s f t r r  Tho re sp o n se  

o f  t h e  i n s e c t  to  in c r e a s e s  i n  d o se s  i s  h ig h e r  i n  

Sandoz I n s e c t i c i d e  6538 00 much so  t h a t  a t  th e  h ig h e r  

lo s e s  th e y  ap p ro x im a te  in  t h e i r  tox* c i t y

g jp ie r itse n t 8

C o n c o n tra tx o n - .a o r ta l i ty  ro x a t io n s i  ip  betw een  
p m a th io n  end Sandoz I n s e c t i c i d e  6538 

and ^ e r i c a l l i n  r i o i n l  l a r v a e

D o ta i l s  o f  ex p e rim en t

Ba+e o f  e x p e rim en t 20 -1 -1970
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Tem perature tim in g  experim ents Maximum 33 5°C
M l-iisuai 32 3°  0

Hualditgr d i r in g  experim ent: Maximum: 95
Minimum 62

R est o f  th e  d e t a i l s  as in  experim ent 2

Res l i t  a : R e su lts  a re  rep rese n ted  in  Table 8 end 

^ ig  8 The re a u l s  o f  an s ly s  s  o f  th e  d a ta  a r e  a s

Snndoz In sec tic id es  6538

y  & 1 6947X +
0 415

1 87

0 468

0 00507

0 004207 

0 00611

R e la tiv e  t o x ic i ty
ta k in g  th a t  o f  ,, i  a*?7
peaa tb io n  i s  1 1
equal fee ono

I t  w ill  ho observed th a t  Sandos I n s e c t ic id e  6538 

i s  s l i g h t l y  more to x io  to  P e r l c a t l i a  r i o i n l  o a to m i l l s i  a 

than  p a ra th io n , i t  being  1 8p7 tim es move to x ic  than  

p a ra th io n  The ld - n  l in e s  a re  more o r  l e s s  p a r t  o i l  e l

follow *::-

R egression
equation:
C'd-aquaro
H otorogenlty
c o e f f ic ie n t

I D  50

F id u c ia l l im i t s

^arat* ion

« 1 9931 -  
0 927

0 67 

0 223

O 00942

0 006516 
0 01361



Table 8

M o r ta l i ty  o f  c a t e r p i l l a r s  o f  ^ o r i c n l l i a  r j o i n t  

when sp ray ed  w ith  em uloions o f  p a ra th io n  and 

Sandoz I n s e c t i c id e  6538* in  d i f f e r e n t  

c o n c e n tra tio n s

C o n c e n tra tio n  ^ercen+ 'age m o r ta l i ty  in  24 h o u rs

I n s e c t i c id e s  ^ a r a th io n  Sandoz I n s e c t i c id e
6538

0 .0 4 93 33 93 33

0 .0 2 70 00 86 67

0.01 46 67 63 33

0 .005 36 67 56 67

0.0025 10 00 36 67

0 00125 0 00 6 67

C o n tro l 0 0
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i n d i c a t i n g  s im i l a r  roanonseo  to  l a c r o s s e s  i n  d o se s  o f  

th e  two in s e o +lc * d e s .

O o n c e n tr a t lo n - ia o r t s l t ty  r e l a t i o n s h i p  betw een  
p a r a th io n  and S andos I n o e o t i c  do 6539 

and th e  gwubs o f  P nx laohna  i a n l t o a t a

B e ta i l a  o f  ezr>e im an t

H um idity  d a r in g  e x p e rim en t Maximum 95
Minimum* 61

pgeco  a r e * P r e p a r a t io n  o f  t i e  d i l u t i o n s  o f  S n e e e tx c ld e s  

a r t . t l  c i r  a p p l i c a t io n  end p^oeorEsent o f  r e s u l t s  vor© 

done no d e s c r ib e d  u n d e r  M ethods, Tho g ru b a  a l t e r  

s p r ^ j i i g  w ese ^ re n a fo i re d  to  c le a n  p e b rx d is b e s  end fe d  

u i t h  bxtterigeraspd le a v e s  

B oo t o f  th e  d e t a i l s  a s  in  ex p e rim en t 1

B e s n ltn * B e s u l ta  a r e  ro o ro o e n te d  i n  T ab le  9 and F ig  9 

The r  c a u l to  o f  t l  e a n a ly s i s  o f  Ahe d a t a  a r e  a s  fo llo w s  -

E xneiim on t 9

B a te  o f  sp ray in g *

T e ^ p c r r tu ra  d u r in g  
ex p e rim en t:

Maxim «n 35 5°C 
M inirun*  32 5 °n

24-2-1970





c u t i c l e  w hich o f f e r s  an e f f i c i e n t  h a r r i e r  to  th e  f r e e  

e n t ry  o f  c o n ta c t  to x ic a n t s .

The Sendoz I n s e c t i c id e  6539 u n d er t f c is l  i s  seen  

to  b e  more to x ic  th an  c a r a t  io n  to  some im p o rta n t n e s t s  

su c h  a s  l a r v a e  o f  S nodon tera  l i t t o r a l  l a . S nodon tera  

r a c u r i t ia , B n ilgchnn  im p l ic a ta , ^ o r i c a l l i a  r i c i n i  and 

a d u l t s  o f  Anhla c ra o c iv o  Tgu I t s  t o x i c i t y  app roaches 

* h a t o f  p a ra th lo n  to  p e s t s  l^k© la r v a e  o f  Cnrrphnlocroolo 

a e d tn a l io . a d u l t s  o f  Cylaa fo rm !c a r in g  and l a r v a e  o f  

C oroyra c e n h n lo n ic a  To in s e o ts  l i k e  a d u l t s  o f  

Boilp.cnna i q r 1 i c a t a  and l a r v a e  o f  Kyaplnila d e p u n o ta lia  

p a r s th io n  i s  f a r  more to x ic  th a n  Jendoz I n s e c t i c id e  6538 

(T ^b lo  17)

As r e g a rd s  th e  p e r s i s te n c e  o f  to x ic  r e s id u e s  i t  

i a  o l so lv ed  t h a t  i n  g e n e ra l bo uh p a ia t i  io n  and th e  

Sandoz p ro d u c t behave i n  th e  3sme ra y  The Sandoz 

I n s e c t i c id e  6538 lo s e s  i t s  r e s id u a l  t o x i c i t y  co m p le te ly  

to  Oylas ^ o rm ic e rl is by  tLo 4 th  day , to  S p llao h n a  

im n l ic a ta  (g ru b s )  and Q aapheloeroc is  m edlnal i e  la rv a o  

by th e  8 th  day and to  S i e o n s  l a  o b lio u a  la r v a e  by th e  

1 6 th  uay (T a b le s  13 to  16)



H igaa , B S 
P e t r i ,  S L 
Wol, T 0

^eretz, I  f
G s v r ie l i th ,  

and 
P rank e l , II.

P o t t e r

■^radhsn, S

P rad h an , S. 
Jo tw a n l, £1 
and E a i,  B

» 1965 S u s c e p t ib i l i t y  o f  r i c e
end w e e v ils  to  i n s e c t i c id e s

In  in n  J  B i t , 27 (2 )
J2$-2?T  -----

1966 t r i a l s  i n  th e  c o n tro l  o f
E th e  J e d i t e r a n ia n  f r a i b

f l y ,  C e ia t i t i o  c e n l tn ta ,  
w ith  o rgano p ho op ho rao  
i n s e c t i c id e s .
l o r n o l  J  a t .  1 

-----------------

1938 The u s e  o f  p r o te c t iv e
f i lm  o f  i n s e c t i c id e  in  
th o  c o n tro l  o f  in d o o r  
i n s e c t s  w ith  s p e c ia l  
r e f e r e n c e  to  P lo d la  
i n t c r p u n c te l l a  and 
B x eh ea tio  o l u t e l l a

imT B io l'. 25 (4 )

1967 S tr a te g y  o f  in te g r a te d  
p e s t  c o n tro l  
I n l i a n  J  B i t ,  29 ( 1 ) :  
T 65-122

1960 C om parative to x ic ifcy  o f  
some I n s e c t i c id e s  to  th e  
g ru b s  o f  Hypora 
v a v ia b l l ig
In d ia n  J  E n t, 22(1 h  
'66-62" “  “

1959 C om parative to x i c i t y  o f  
some im p o rta n t i n s e c t i 
c id e s  to  L o eu a ta  
m ittr& to ria .
I n S r S  21 (3 )



X

Sarup, P 
Singh, D S , 
£iaarnuri, S 
end Rattan LaX

Sarup, P , 
Singh, D S , 
Srivaatava, V 

and
Peswani, K M

Samp, P ., 
Singh, D S and 
Rattan LeX

Sarup, ^ , 
^oavmru, K.K , 
Singh, D S , 
S rivsstavs, V S 
and Rattan Lei

Singh, U S ,  
Samp, P end 
Eat ten iisx

1969 L ab o ra to ry  e v a lu a tio n
o f  d i f f e r e n t  p e s t ic id e s  
a s  c o n ta c t  p o iso n s  
a g a in s t  th o  a d u l ts  o f  
Aphis o ra c c iv o ra  Koch 
Vn'jLerit'ug pea  crop*
In d ia n  J  B i t ,  31 (4 ) 
311-3207

1969 T en tin g  o f  d i f f e r e n t  
p e s t i c id e s  a g a in s t  
a d u l ts  o f  sugaicano  
l e a f  hoppei P.vi Jl l a  
p o r p u a l l la
Tn'dlan E nt. 31 (2 )

1969 Tea in g  o f  d i f f e r e n t
in n c o t ic i le a  oo c o n ta c t 
p o iso n s  agen.not the  
a d u l ts  o f  m ustard  an h id  
L ip sn h ie  e in rs io i

( 1):
,2f=2$—

1969 An unuouaL o u t breafe o f
anayrcorn ^ a e u d a le t ia  
a o p e ra ta  a t  D elh i In  1968 
and e v a lu a tio n  o f  
p e s t i c id e s  a g a in s t  th© 
la rv a e  i n f e s t in g  w heat. 
In d ia n  J  J h t s 31 (3 ) :  
255=572-----------1=3

1968 R e la tiv e  t o x i c i t y  o f
some im p o rta n t p e s t ic id e s  
to  th e  a d u l ts  o f  b l i o t s r  
bco tl©  M ylab ris  p u s tn la ta  
In d ia n  J B i t ,  30 (41 
309-311" ^



Samio, P , 
S ingh , D S and 
B at ta n  L ei

S arup , P , 
S ingh , U S ,  
B a itsn  L ei end 
?adhva, S

S arup , P , 
Wadba, S , 
S ingh , D S end 
H atton  L ai

S h ash ik e n ta , 
B ai, B K end 
B a tte n  L ei

SriV Q othave, B K
end iCs&l, C L

S h ash ik a n ta , B K , 
B a i, B K and 
B a tten  L ai

1967 f u r th e r  s tu d ie s  on th e
o f ie c t  o f  some im p o rta n t 
p e s t ic id e s  on th e  larva©  
o f  Basra o t ie  l im a ta .
I n i 3.an J En I 29 (1 ) :  
11-13 “  ”

1967 T e s tin g  d i f f e r e n t
in s e c t i c id e s  es c o n ta c t 
p o iso n s  a g a in s t  th e  
a d u l ts  o f  H ysia p e ra ic a e  
I n c ia n  J  B i t , 2 9 (1 7 *
w =m  “

1966 T e s tin g  p e s t ic id e s
a g a in s t  cabbage aphid  
B rev icoryno  b ra a a ic a e  
i n  i*sn j  liitT 'a B  TJT
355^Tf4---------------*

1965 Comj a a  Vivo to x ic i ty  o f
in s e c t ic id e s  to  Jamun 
l e a f  m iner A erooeroops 
phaoospo ia
In d ia n  J  B i t ,  27 (4 ) 
3 § > 3 9 ?----------

1965 Com parative to x ic i ty  o f
In s o c tic if ie s  to  le d  
h a i ry  e a t e r r i l l a r ,
Ainsectn m oon 
jt'ndiar <* STf, 27 (2)
T65=TO “ *

1963 Ev&Lu&tion o f  th e  to x ic i ty  
o f  some p e s t ic id e s  to th e  
P ig  mi to  E o te tro iyoh tta  
h i r a t i
Yotjian J  B i t , 25 (1 )



Ship II v 
Sengupta end 
Setpath y , B I

Sm ith, E H. 
Graine, M & 
Avene, A w

S tr in g s? , A

Teotxa, T V l 
and

Upadhyaya, K

Tsoi a , I ?
ard 

Sing, D X

x ii

1960 Holative to x ic ity  o f some
im poitant in sec tic id es  to 

r Enilpolma v ig in c tlo c to -
nuncta teT*
InHgn tJ B it, 22 (2)
W f  “  *"*

1960 Toxicity  o f some in se c ti
cides to the  red f lo u r  
b ee tle , Trabollum 
cas tan earn
~3 ooon Ent 54 (3) 
437=439 “=

1956 P-avatluon, B.P N ,
and B io l dr in  and SI ethoxy old. or

fo r  co n tro l o f  p le a  
cu rcu lio  on prunes 
J soon Bit., 49 (1 )  
Tv-TT“  —

1956 Tie in se c tic id a l a c tiv i ty
of some orgenophoaphorua 
compounds aga inst 
m igratory lo cu st 
(Locasta m igratoria  
migrate rio Id  eel 

Ann pppr B io l, 44 (3) 
5SS-5^£T” “

3 1969 R elative to x ic ity  of oomo
important in se c tic id e s  to 
the la rvae  of Sylepts

sn*- |1  (3 )i
*§53=255“

1969 Laboratory assessm ent o f  
f i e l d  voalheted d e p o s its  
o f  some in s e c t ic id e s  to  
larva© o f  mustard saw f l y  
A lh a lla  -proxxtaa 
Indian J Ent, 31 (1 )
25=51--------------- “



x i i i

T rahan , K II , 
^ s n j i i ,  H.B and 
Sum angata Dovi

Todd, J  N.

T r ip a th i ,  H L

T o o tia ,  T 15 S. 
and K IgeaB H

T r ip a th i ,  B L

Verms, A.N and 
Sandhu, a  S

1961 BiooDeay o f  in s o e t i c id e s  -  
R e la t iv e  t o x i c i t y  o f  some 
in n c c t ic ld o o  a g a in s t  red  
c o tto n  bug -  Dyodorcuo 
c in g u la tu s
Rea B u ll Pan.lab U ni 
M .  I f T D  "57-60—

1938 E f f e c t iv e  d u ra t io n  o f  
t o x i c i t y  to  th e  M exican 
bean b e e t le  o f  D erv is  
d e p o s i ts  on th e  f o l ia g e  
J  ocon B i t , 31 <*) 
378=479

1967 R e la t iv e  c o n ta c t  t o x i c i t y  
o f  some I n s e c t i c id e s  to  
th e  l a r v a e  o f  j u t e  
oera iloopor A noais 
g a b u l i f e r a
In d ia n  J  B i t , 29 (3)*  
"231=536--------------“

1967 R e la t iv e  t o x i c i t y  o f  
some in s o o t lc ld e s  a s  
c o n ta c t  po ieono  to  
th e  ls r v p e  o f  B a n n a  
fa b  in
TiTiTon J  B it  29 (4 )
351=35*----------

1966 R e la t iv e  t o x i c i t y  o f  
ooae in s e c t i c id e s  to  
th e  h a i r y  c a t e r p i l l a r ,  
D Ia c r io ia  o b l i a i a  
I n d ia n  J  En't  S'B (4 )  
361=5^3"

1967 R e la t iv e  e f f ic a c y  o f  
d i f f e  e n t  in s o o t io i l e o  
a s  con a c t  p o iso n s  to  
th e  l a r v a e  o f  diamond 
b la c h  moth N u t e l l a  
m acalinenn iB  3 Res 
^ a n l a g r i  OnTv, 4( 3) 
"430=436



V o ias , A H » 
Son dim, G S 

end 
Saranma

V /ill i  020, J  B

x iv  

1967

P 1963

E o lo tiv e  t o x i c i t y  o f  
u i f f o i  e n t  i n s e c t i c id e s  
o s  c o n tu e t  p o laona  to  
th o  a d u l t s  o f  s in g h a ra  
bootLo -  G a le r a o i l l a  
b iro g n lc a

F ie ld  opreyo f o r  c o n t ro l  
o f  bean  and cabbage 
ap h id s
P la n t  P a th , 12 ( 3 ) :  
TTo=T12


